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LETS BE REALISTIC! 

r PHE results achieved with the “Telstar” and 
* “Relay” communication satellites have in¬ 
spired a lot of extravagant speculation as to 
what it all signifies for the future. 

For example, our children are pictured, sev¬ 
eral years hence, telephoning their friends over¬ 
seas, as casually as they do now from one sub¬ 
urb to the next. Or better still, chatting half-way 
across the world per medium of a tiny all¬ 
purpose transceiver strapped to their wrist. 
j What possible merit such “forecasts” can 
have I fail to see. No great talent is required 
to paint vivid word pictures of the future; science 
fiction writers have been doing it for a long 
time and on a vast scale with the added burden 
of having to supply a plot as well! 

But the present crop of forecasters, having lightly brushed aside 
enormous technical and physical difficulties, equally omit to waste any 
of their talents on such a small matter as economics. The 
British Government, for example, is currently considering the 
•possibility of setting up a Commonwealth-wide satellite communication 
system. Costs have been mentioned of <£stgl00 million for 12 satellite 
repeaters, another ill00 million for the launchers, and a further enormous 
outlay for steerable antennas, transmitters, receivers and terminal equipment. 

Can you really envisage all this being turned over to casual, four- 
penny telephone calls? Or used as an ancillary to some sort of inter¬ 
national “Citizens Band”? One would need to be very naive, indeed, 

to believe so. 

There has been a lot of talk also about satellites being used — or 
misused — by one country to flood another with undesired TV pro¬ 
paganda. In fact, of course, the historic transmission of television by 
“Telstar” required the full cooperation of the receiving countries, involving 
special aerials and special receivers to pick up the tiny signal coming 

from space. After that, the signal |had to be converted to the local 

standard and piped to normal TV stations for local transmission. 

To pour illicit transmissions directly into a nation’s television re¬ 
ceivers, on channels already occupied, would call for an order of trans¬ 
mitted power, completely beyond the present concept of satellites, satellite 
equipment and satellite launchers. 

Please, gentlemen, let’s get down to earth! 
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Instrol, a complete range of craftsman cabinets and enclosures. From left to right we have Equip-1 
ment cabinet No. 200, speaker enclosures 8in and 10in/12in, then Equipment cabinet No. 100. 


POST COUPON 
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went INSTROL 500 

The very latest in the Instrol Cabinet range. A superlative 
piece of furniture particularly designed to take the largest 
of amplifiers, player unit and drop in tape recorder. .. 


NOTE. Record storoge on the 
left for 8" recordings and 
tapes, and on the right for 12" 
recordings. 

The equipment shelf is 51" 
x 17|" large enough for the 
largest imported amplifiers 
and players. 

If required a well may be 
specially constructed to suit 
your own tape recorder. 

Smooth Shepherd castors, 
piano hinges, beautiful mould¬ 
ings and veneers. 


Model 500. like ell other Instrol cabinets is available both fully 
stained and polished in your choice of timber finish, and, be¬ 
lieve it or not, it is also available as a complete kit to build 
yourself 


froover for metal atrip 


MAKE YOU OWN HI-FI 
CABINETS & SAVE BBS’s 

So easy a child could manage it. The Instrol way — 
a new simplified method of assembly. A hammer, 
screwdriver, one evening of your time, and you can 
make your own cabinets for less than half cost. Kits 
are absolutely complete, with easy to follow instruc¬ 
tions, nails, screws, grille cloth, felt, moulding, gold 
trim, legs, castors, stays, etc. All parts are precision 
cut, fit together smoothly. External panels are from 
heavy laminated timber with beautifully selected 
veneer finish. Most Instrol cabinet kits may be posted 
to any part of Australia. Send now for illustrated price 
list. 


Beautiful accoustic 
grille material. Lining 
felt also supplied. 


Panels are machine 
mortised for smooth. 


assembly. 


accurate 


Selected veneers on 
top, bottom, and sides. 


INSTROL HIGH QU 
HI-FI CABINET 
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INSTROL-PLAYMASTER PROGRAM 
SOURCE No. 2 TUNER 

Kit of Parts £17/13/. Built and Tested 
£27/3/. 


INSTROL-PLAY MASTER I NIT 
No. 4 STEREO AMPLIFIER 
Kit of Parts £39/14/- 
Built & Tested £49/18/- 


transistorised 
Paymaster hi-fi am¬ 
plifier Kit and built 
price details non 
available. 


INSTROL 

PLAYMASTER 



!>: EQUIPMENT 


OITers you a wide range of high quality audio 
equipment to the original “R. T. V. and H." de¬ 
signs. Australian designed, Australian made, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. 

Write, phone or call for free cal aloft tie. 




UNIT STYLE 
AMPLIFIER CASE 


POST COUPON 


Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 
following. □ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 

NAML . □ “R.TV & H.” TV Kit. 

ADDRESS .. □ Jester Kits. 

□ Instrol Metalwork. 

... (Place X in square) 


E. S. & A. BANK BUILDING , CNR. BROADWAY & CITY ROAD , SYDNEY. 

(OFF. GRACE Bros.) PHONE: BA4891, BA4892, BA4893. 
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INSTROL PLAYMASTER 
GUITAR AMPLIFIER 

The new “R.TV & H.” Guitar Amplifier 
models 102 and 103, now available as a 
complete kit of parts or ready built and 
tested. The kit is complete in every detail, 
including beautifully finished carrying case 
and your choice of speakers. Full price 
details, etc., in Instrol Playmaster hi-fi 
catalogue. All parts also available 
separately. 

Cadmium plated and passivated 

chassis. £ 2 15 10 

Anodised Label( Black/Cold. 1 7 6 

Carrying case with choice of 

baffle (3 or 2 speakers) .. .. £ 10 4 0 


A magnificent 
28 watt twin 
channel guitar 
amplifier (over- 
>«n they 
would describe 
it as 60 watts), complete 

with 2 speakers, reverbera¬ 
tion, vibrato, in carrying 
case for only:— 

Kit of parts £88/14/8 

or 

Built and tested £100/14/8 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 


INSTROL — not just a chassis, but really high class metal¬ 
work. We take all Playmaster, and other popular “R.TV 
Sc H.” designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price 
list details not only the ranse of our own Instrol metal¬ 
work, but also the full range of Oxford chassis boxes, labels, 
etc. Between Instrol and Oxford, we can supply metalwork 
and labels for almost every “R.TV & H.” design, Test 
equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
— all are included. Send now for free INSTROL-OXFORD 
metalwork price catalogue. 


BROADWAY ELECTRONICS PTY. LTD. 


r Channtx in fir /im’lDlW 
punvhed anti drilled Then 
heavy vadmium plated to 
prevent vorrtntion anti ennurv 
pood vonduvtivity. Finally 
pannivatvd to prevent (taper 
. markinp. 


Hox and front panel. Stream 
lined u-ith nea miens neldinp 
and nmnrt louvered venti¬ 
lation Heavy enamel Atatinp 
uith haketl hammertone 
finish for durability. 











































such force that they fuse to form 
nuclei of greater mass. In each case, 
the mass of the new nucleus is some¬ 
what less than the combined masses of 
those which fused to form it. The 
leftover mass is radiated in the form 
of energy. 

The fuel for the process is heavy 
hydrogen, an atomic variant of normal 
hydrogen, which is found in virtually 
unlimited quantity in all of the oceans 
of the world. But while the fuel is 
plentiful, the means for employing it 
are so far non-existent. 

Creating the environment for con¬ 
trolled fusion is an immensely compli¬ 
cated task which science has yet to 
prove possible of achievement. The 
incentives are so great, however, that 
hundreds of millions of dollars are 
being invested in fusion research pro¬ 
grams that occupy an imposing array 


The model C Stella rotor installed at 
the Princeton University, N.J. 


Tiward Mess Energy 


A CLUSTER of large, angular buildings, placed like 
** oversized boxes in the wooded landscape of central 
New Jersey, is the focal point of a major scientific thrust 
that could lead one day to all but inexhaustible sources 
of energy for mankind. 

Housed within the building complex is an oval¬ 
shaped 180-ton assembly of stainless steel tubing and 
immense magnets forming a unique research machine 
known as the Model C Stellarator—a “stellar genera¬ 
tor” designed to raise ionized hydrogen gas to tempera¬ 
tures approaching those that exist inside the sun and 
other stars. 

The C Stellarator and the massive electronic and 
electric power systems that surround and feed it, repre¬ 
sent an outstanding achievement in university-industry 
government co-operation to forge what is probably the 
most powerful single instrument for probing a vastly 
challenging frontier of modern science—the quest for 
means of achieving controlled thermonuclear fusion for 
the production of power. 

The Stellarator—designated Model C to indicate the 
third and by far the most powerful variant in a series— 
was conceived and is now operated by Princeton Uni¬ 
versity scientists in a broad research program sponsored 
by the U.S. Atomic Energy Commission. The machine 
and its extensive supporting facilities were designed and 
built for the University and the A.E.C. by the Radio 
Corporation of America and the Allis-Chalmers Manu¬ 
facturing Company in a five-year engineering team ef¬ 
fort drawing upon new and advanced concepts of elec¬ 
tronics and electrical technology. 

The mission of the C Stellarator is to explore basic 
scientific problem areas in which solutions may open 
the way to controlled thermonuclear fusion. Success in 
achieving this long-range goal could tap an energy 
source of unbelievable scope, capable of supplying all 
human wants for a billion years to come, at a con¬ 
sumption level perhaps 1,000 times greater than the total 
of world power requirements today. 

Thermonuclear fusion is the energy-producing pro¬ 
cess that occurs in the sun and stars. In its simplest 
terms, it results from the collision of atomic nuclei with 
4 


of scientific talents in the United States and other leading 
nations, including Russia. 

The formidable nature of the problem is evident in 
the conditions that must be created in order to generate 
and sustain the fusion process. The required environ¬ 
ment is a vacuum vessel containing a heated plasma — 
a gas so hot that all of its electrons are torn away from 
its atomic nuclei to form what science now recognises 
as a fourth state of matter that differs basically from 
liquid, solid, or gaseous states. 

The plasma must then be heated to tens of millions 
of degrees in order to impart sufficient energy to cause 
high-velocity collisions among the nuclei. At the same 
time, the superheated plasma must be contained in a 
limited space for a long enough time to permit an appre¬ 
ciable portion of the nuclei to fuse together. 

Containers of solid material are useless for this 
purpose, because the plasma would lose so much heat by 
contact with the walls that the reaction would be 
quenched. Instead, scientists are experimenting with 
extremely strong magnetic confining fields to compress 
the plasma within the centre of the vacuum vessel, away 
from the walls. 

These procedures are based upon well developed 
theory for which direct proof is so far in short supply. 
For example, it is not yet certain whether the intensely 
hot plasma can be confined by a magnetic field long 
enough to sustain a fusion reaction. Furthermore, it is 
equally uncertain whether presently contemplated tech¬ 
niques can provide high enough temperatures or suf¬ 
ficiently pure heavy hydrogen plasma. 

With the great new C Stellarator, the scientists of 
Princeton University Plasma Physics Laboratory hope 
to obtain at least some of the answers to these basic 
questions. To this end, the machine is intended to create 
a laboratory environment in which the problems of 
purity, heating, and magnetic field confinement can be 
studied at first hand. 

The raison d’etre of the powerful instrument is de¬ 
scribed this way by Dr Lyman Spitzer, jun., originator of 
the Stellarator concept and Chairman of the Executive 
Committee of the Princeton Plasma Physics Laboratory: 

“Smaller devices at Princeton have shown promising 
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results, but plasma on a small scale cannot be heated suf¬ 
ficiently nor confined for a long enough time to carry 
out research on conditions most relevant to thermonuclear 
reactor. The Model C Stellarator, with a diameter four 
times larger than most of our smaller Stellarators, should 
produce plasmas more similar to those required in a 
power-producing device. 

“Moreover, the auxiliary supporting facilities, includ¬ 
ing such systems as direct current generators for produc¬ 
ing the confining magnetic field and radio-frequency 
power sources for heating the plasma, will make pos¬ 
sible an experimental program on a number of large 
devices of which the present C Stellarator is the first.” 

The electronic aspects of the Stellarator underscore 
the major role to be played by advanced electronic 
technology in the quest for — and, hopefully, the 
eventual use of — controlled thermonuclear fusion. 

In meeting the unprecedented requirements of 
vacuum and heat, RCA’s development program drew 
heavily upon long-established skills in electron tube tech¬ 
nology, high-power broadcast equipment engineering, 
and electronic data processing and control systems. Par¬ 
ticipating in the work at various stages of the five-year 
effort were specialists of the RCA Electron Tube, Elec¬ 
tronic Data Processing, and Broadcast and Communi¬ 
cations Divisions, as well as scientists of RCA Labora¬ 
tories. RCA Laboratories administered the company’s 
portion of the project, and engineers and technicians of 
the RCA Service Company were involved in the in¬ 
stallation and testing of the system. 

LARGE VESSEL 

The heart of the Stellarator is an extremely large 
ultra-high-vacuum vessel — a stainless steel tube eight 
inches in diameter and 40 feet long, closed on itself 
to form an oval resembling a race track. The great 
tube is almost entirely hidden within the array of large 
magnetic coils which create the strong confining field 
to hold the heated plasma away from the tube walls. 
The associated high-speed pumping system can evacu¬ 
ate the interior of the tube to a vacuum equivalent to 
the near-vacuum of space several hundred miles out from 
the earth’s surface — about 10 trillion times below the 
pressure of the atmosphere at sea level. 

To heat the plasma to the immensely high stellar 
temperatures needed in experiments, RCA specialists 
have designed two types of electronic systems. The 
first is the largest electronic power supply of its type 
ever installed — an assembly of six to 10 super-power 
tubes with an output of up to 500,000 watts each. 

Pulses from the tube assembly generate an extreme¬ 
ly strong electrical field around the vacuum chamber, 

I and the plasma inside the tube becomes hot as a result 
of its electrical resistance. Using this process, the re¬ 
searchers can raise the plasma temperature to approxi¬ 
mately 1 million degrees. 

To carry the heat upward to the temperature levels 
of the sun and stars, another type of process has been 
developed, using large banks of capacitors which store 
energy for release in bursts of up to 50 million watts. 
This immense energy is transmitted to the plasma by 
I means of coils around one section of the tube. Its 
I absorption by the ions in the plasma should result in 
I further sharp rise in the plasma temperature so the heavy 
I hydrogen nuclei may collide and fuse. 

To control the operation of the Stellarator, engineers 
I developed an Equipment Action Sequence Timer (EAST), 
I a sophisticated relative of the electronic equipment used 
I in various industrial control applications. The system may 
I be thought of in terms of 80 persons with stop watches, 
I all synchronised with one another to a precision of a 
I fraction of a millionth of a second. Twenty-five of the 
I 80 are used for switching on and off the major appa- 
I ratus such as the heating systems. The others provide 
I trigger pulses for the. instrumentation used to observe 
I and measure experiments. 

Already, research with the great machine has start- 
I ed to provide vitally needed information by its ability 
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Measuring the magnetic field inside a unit 
of the Stellarators heating system . 


to confine the heated plasma for far longer periods than 
had been possible with the earlier small machines used 
by the Princeton scientists. 

“The engineering program has been brought to an 
outstandingly successful conclusion with the completion 
of the C device, together with the many intricate sub¬ 
systems and supporting facilities,” says Dr Spitzer. “It 
seems clear that the C Stellarator will be an important 
research tool in the controlled fusion program.” 



An array of RCA superpower RF tubes provides 
heat for the model C Stellarator. 




















TAUT BAND SUSPENSION 



The Paton Range of Heavy and Light Duty Volt and Ammeters is now available as 
an OPTIONAL ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Move¬ 
ments. No jewels, no pivots, no springs, no hysteresis, no friction. The 
complete solution to shock and vibration problems. Extreme sensitivity from 10 micro¬ 
amps F.S.D. — The ultimate of Consistent Reliability. 


Illustrating THREE VERSIONS OP MODEL 536 t5j” Square Pattern). 



>*TV» tittf (UCAL 


STANDARD QUADRANT CONCENTRIC 

5" Scale 6" Scale 9" Scale 


PATON ELECTRICAL MAKE THE COMPLETE RANGE 

—OVER 40 CASE SIZES. From 2" to 10". In Square, Round 

G lush or Projection), Edgewise, Sector, etc. Moving Iron, 
oving Coil, Dynamometer and Thermal—Synchroscopes, 
Frequency (Reed and Dyna), Watts, Power Factor, etc. 

MULTIMETERS Series 32 (32 Ranges) 

Model M32, 1,000 Ohms/V, Pivoted Movement £14 17 6 
„ „ „ „ Taut Band .... £16 7 6 

Model MX32, 20,000 Ohms/V, Pivoted Movement £23 10 0 
„ „ „ „ Taut Band — £25 0 0 

Model MXL32, 40,000 Ohms/V, Taut Band, only £29 5 0 
OVERLOAD METER PROTECTION fitted to all multimeters. 
Write for TERMS. PRICES PLUS TAX. 

SERVICE: Paton Instruments are AUSTRALIAN MADE and 
backed by FACTORY SERVICE. 



NOW The PATON 
Clip-on Multi-Range 
AMMETER 

with TAUT BAND 
SUSPENSION 


Ranges: 0/10, 30, —100, 
—300, —1,000 amps. Ac. 

Price: £29/10/. 



PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD 

Established over 25 years 

Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY —71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 





Radio, Television & Hobbies, April, 1963 



























VIEWING 

with a Field 
Microscope 

The world's most powerful microscopic device, 
developed recently by a well-known U,S. 
physicist, is destined to open new areas of 
scientific research and knowledge, especially 
in the field of metallurgy, according to 
scientific experts . 

T HE super-powered “Muller Field Ion 
Microscope,” developed by Dr 
Erwin Muller (Pennsylvania State Uni¬ 
versity), is capable of producing clear, 
precise magnifications in excess of two 
million diameters. Using the microscope, 
scientists have been able to see indi¬ 
vidual atoms for the first time. 

Although the existence of the “atomic 
Lattice,” composed of atoms measuring 
only about 12 billionths of an inch in 
diameter, has been known for about 50 
years, it remained unseen by the eyes of 
science until the perfection of this new 
microscope. 

First commercial models of the instru¬ 
ment were introduced by the Central 


(eight): itched to 
tuch a fine point 
that it mutt be 
examined initially 
under a stereo- 
microscope, a me- 
tallic tpecimen it 
here being pre¬ 
pared for exami¬ 
nation through the 
Muller Field Ion 
microscope . 



(Left), A nearly 
perfect crystal of 
tungsten is por¬ 
trayed in this 
photo micrograph 
taken with the 
new Field Ion 
microscope. Mag¬ 
nified 2,700,000 
times , each lumin¬ 
ous spot repre¬ 
sents an individ¬ 
ual atom of mat¬ 
ter. 


effect causes great magnifications on the 
screen, which illuminates — like a tele¬ 
vision screen*—wherever the ions strike. 
The result is an exact image on the 
screen of the surface of the metal speci¬ 
men, magnified up to two million times. 

A mirror and attached camera enable 
the experimenter to photograph the mag¬ 
nification. 

Already the Field Ion Microscope has 
helped solve serious problems relating 
to the performance of metals under con¬ 
ditions in outer space. Defects in the 
atomic structure of the silver-white 
metal molybdenum, exposed to radiation 
in space, could be seen with the ion 
microscope when not visible under the 
most powerful electron microscopes 
(which tend to blur in magnifications 
approaching one million diameters). The 
defect proved to be a missing atom in 
the crystalline “atomic Lattice” of the 
metal. 


Scientific Company division of the Cenco 
Instruments Corporation at a recent 
Chicago microscopy symposium. 

According to A. T. Sheldrick, direc¬ 
tor of Watson-Cenco Pty. Ltd. (Marrick- 
ville. N.S.W.), Cenco’s Australian 
affiliate, the new microscope is expected 
to bring dramatic new research dis¬ 
coveries, especially in metallurgical 
fields, and prove useful as a science 
education tool in the world s colleges 
and universities. 

Columbia University (New York), 
user of one of the first commercially 
produced field ion microscopes, plans to 
employ the instrument to investigate the 
atomic structure of metals, the atomic 
nature of defects in the crystalline struc¬ 
ture of metals and alloys, the interaction 
between alloying atoms and these de¬ 
fects, and for the study of various sur¬ 
face atomic reactions. 

Immediate applications of planned re¬ 
search employing the new microscope 
include improvements in the strength 
and resistance of metals and alloys to 
corrosion. 


Because of the principles upon which 
the Cenco microscope operates, it is 
at present limited to use only on metals 
possessing higher ionization potentials 
than helium and other rare gases used 
in the magnification process. These 
metals include tungsten, platinum, 
iridium and molybdenum. 

The instrument operates much like a 
conventional television tube and consists 
of a Dewar vessel holding liquid nitro¬ 
gen, a vacuum pumping device, a white 
fluorescent screen, a metal cone in which 
the specimen is enclosed, a camera, and 
a 25,000-volt power supply. 

Helium is inserted into the apparatus 
at five microns of pressure. With high 
voltage applied, a field is created around 
protruding atoms on the surface of the 
metal specimen. This causes the helium 
in contact with the surface of the speci¬ 
men to ionize. The field then “shoots” 
the helium ions toward the fluorescent 
screen. The ions fan out, striking the 
screen in the same pattern they occupied 
on the specimen surface. The fanning 


Scientists hasten to point out. however, 
that the Field Ion Microscope, despite 
its superior power, is not a replacement 
for electron microscopes. Price of the 
new microscope is about one-tenth that 
of the average electron microscope. 

Speaking at the microscopy sym¬ 
posium in Chicago. Dr Muller expressed 
hope that the device, further refined by 
scientists around the world, might soon 
be used on biological matter and human 
tissue. Such a development, he states, 
would affect biology much as the first 
Sputnik revolutionised the field of space 
research. 

Muller’s hopes for major scientific 
breakthroughs as a result of world-wide 
distribution of the Field Ion Microscope 
are not unfounded. 

Now, well into the second decade of 
the “Atomic Age,” with the development 
and world-wide commercial availability 
of Cenco’s Muller Field Ion Microscope, 
man—it seems—has only begun to dis¬ 
cover and explore the secrets of the 
atom. 
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II A 7 

LOUDSPEAKERS 


The Rola engineered 8" x 4" elliptical loudspeaker series, a new design 
concept now available for the first time in Australia permits substantial 
savings in cabinet space yet sacrifices nothing in the acoustic efficiency or 
reproduction qualities expected of larger types. 

These Rola 8" x 4" models set a new performance standard for the space¬ 
saving elliptical type loudspeakers required in modern "Slimline" TV and 
Radio receivers and will have a ready application in current and future de¬ 
signs of Television, Stereo and Mantle and Auto Radio receivers. 

Three models — 8-4C, 8-4H, and 8-4L — are available to meet the various 
power handling requirements and acoustic efficiencies called for in TV and 
Radio receiver design. Apart from this, as will be seen from the brief 
specifications listed below, all of the 8" x 4" loudspeakers are identical, 
except for a reduction of the front-to-back depth in the case of Models 8-4H 
and 8-4C. 

PRINCIPAL SPECIFICATIONS 
Model 8-4 C Model 8-4 H Model 8-4 L 


6 Watts Peak 7 Watts Peak 

All Models. 3.5 or 15 ohms at 400 c.p.s. 

All Models. 105 c.p.s. — 7 k.c. 

9,200 Gausses 10,200 Gausses 

22,800 lines 25,300 lines 


Power handling capacity 

3V2 Watts Peak 
Voice coil impedance 
Frequency response 
Air gap flux density 

7,250 Gausses 

Gap flux 

16,200 lines 
Principal dimensions: 

Overall diameter of diaphragm housing 

All Models. QHa" * 

Diameter of baffle opening 

7Vx 3V 7Vx 3.V 

Diameter of voice coil 

3/4" 3/4" 

Depth from pad ring to rear 

214" 2W 
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, PUTTING THE LASER 

"H to work; 



BACKGROUND: The laser (see R. TV., & H., 
Februrary 1963) holds a promise of rich 
reward in many spheres—but only when 
scientists learn to control this new form of 
radiation. For example, as a communi¬ 
cations link the laser can, potentially, 
handle a staggering amount of infor¬ 
mation, but achieving this means being 
able to modulate and demodulate the 
laser beam at microwave frequencies. 
This article dicusses some approaches to 
the problem. 


The new demodulator tube, designed to demodulate laser 
beams modulated at microwave frequencies . 


carry a message, are also under way to develop effective, 
Modulating a radio economical modulators and demodula- 
wave. or a laser tors. 

light wave, con- A significant step toward this goal 
sists for inducing a was announced recently by the National 
variation in the Engineering Science Company and 

T HE laser is a device for generating wave—either in the strength (amplitude) Douglas Aircraft Company. The two 
“coherent” light. The word itself of the wave or in its frequency. firms jointly reported the development 

means Light Amplification by Stimu- The variation is, in turn, picked up a la ? er demodulator, a prime com- 

lated Emission of Radiation. by a receiving and “demodulated,” or P°nent in the receiver portion of any 

In the operation of a laser, an electric converted back, into an electrical current las £, r communications system, 
current or the light from a flash lamp which produces sound in speakers or J° date, several of the demodulator 

is used to provide the energy which iniages at television stations. tubes have been assembled at NtbCU 

excites the electrons in the laser material The tremendous frequencies of light, ? nd suc ?essfully used in laboratory tests 
(crystal or gas) These electrons are so desirable for message-carrying cap*’ ^ fSenTs 

s?or^^n^^ 8 ^c^mnt^adiat^ th " ci *| 7 P °ff ^ ‘™s is aS advance toward 

stored energy as coherent radiation. modulation and demodulation. To take a revolutionary communication system,” 

Because of its tremendously high full advantage of the message capacity, NESCO and Douglas scientists said, 
frequency (number of waves or cycles the variations, or modulation, must pointing out that such a system poten- 
per second) light has a potentially enor- occur at billions of times per second, tially has a far greater message-carrying 
mous capacity for carrying messages or And the beam demodulators (receivers) capacity than any means of communi- 

signals. The greater the number of must be able to operate at this same cation now in use. 

waves, the more information that can fantastic speed. Scientists have estimated that one 

be transmitted each second. j n num b er 0 f laboratories through- pencil-thick laser beam is capable, in 

LIGHT TV & RADIO out the United States researchers are principle, of transmitting simultaneously 

' .. . . - attempting to improve the laser, to *00 million television programs or of 

Visible light has a frequency de v e iop lasers capable of more efficient transmitting more than the total of all 

of about 750,000,000,000,000 (trillion) production of the invisible infrared light the television and radio programs and 

wave f A s ??. onc * tt anci i n fr a ^ e d hght, or G f visible light. Large-scale efforts (Continued on page 127) 

about 450 trillion. By comparison, tele¬ 


vision waves pour forth at a rate of 
about 100,000,000 waves per second and 
radio waves, at 1 million each second. 

The laser provides a way of harnes¬ 
sing light for new and useful purposes, 
taking advantage of its capacity for 
carrying information. 

And “harnessing” is essential, for 
ordinary light sources send out waves 
in a confused pattern. These waves are 
of varying lengths and frequencies. They 
fan out in diverging directions and are 
“out of step.” This chaotic behaviour 
makes ordinary light useless for serious 
communications. 

With the laser, scientists restore con¬ 
siderable order to the world of the light 
waves. The random behaviour of the 
electrons in ordinary light sources is 
modified to produce “disciplined” waves 
of light. Essentially the waves are of a 
single frequency and length and move 
in the same direction. As a result, laser 
light is “coherent”—the waves are “in 
step” and the beams are essentially 
parallel and concentrated. 

Like radio waves, which also are 
coherent, laser light waves must be 
manipulated—or modulated—so as to 
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Major elements of a revolutionary communications system which may emerge 
from present experiments with laser generated light beams . Scientists are 
currently working on methods of modulating and demodulating the laser at 
the required high frequencies 
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The contents of this book, which is one of the more recent 
Milliard publications, includes a simple explanation of the 
function of the transistor, the complex processes involved in 
transistor production, care and methods of repairing printed 
wiring boards, detailed descriptions of circuits likely to be 
encountered in transistor radios and the test equipment required. 

Practical considerations are emphasised throughout the 
book, which is priced at 5/3, plus 8d. postage, and is available 
from most booksellers and from Mullard Offices and Distributors 
throughout the Commonwealth. 


r^nron 




Mullard-Australia Pty. Ltd., Box 2118, G.P.O., Sydney 

Please send me copies of 'Transistor Radios Circuitry and 

Servicing' for which i enclose remittance, being 51 3, plus 

8d. postage per copy. 


NAME . 

ADDRESS 


MULLARO-AUSTRALIA PTY. LTD., 35-43 CLARENCE STREET, SYDNEY, 29 2006; 123 VICTORIA PARADE, COLLINOWOOD, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON mu 
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Pay Television 
Still Fights For 


Recognition 


Almost as old a$ television itself is the contention 
that "premium'* programs should be made available 
to those who want them on a pay*as-you-watch 
basis. Following are details of the "Payvision" 
closed circuit TV system, which the Marconi 
Company would like to see adopted in Britain—and 
elsewhere—to present first release films, West End 
and Broadway productions, operas, ballets, etc* 



T HE British “PayVision” system, de¬ 
signed by Marconi’s Wireless Tele¬ 
graph Co. Ltd., is based on the estab¬ 
lished principles of pay television. The 
viewer is biLed for the program he 
selects and no others. The revenue from 
any program is therefore based on the 
number of people who .see it. 

The main features of the British “Pay- 
Vision” system are:— 

• It is simple to operate. 

• It can be used with existing tele¬ 
vision sets and does not affect pre¬ 
sent program reception. 

# It provides (typically) three new TV 
channels, thereby enabling a far 
wider range of entertainment than 
exists at present. 

• Due to central billing, it requires no 
coin insertion or meter readers visit¬ 
ing the home, and it gives an instan¬ 
taneous guide to the number of 
people viewing a given program. 

As proposed for Britain, PayVision 
would bring three new television chan¬ 
nels into the home by means of a closed 
circuit wire distribution system. In 
some areas television signals transmitted 
by wire would produce pictures of a 
higher quality than “on air” television, 
since they do not suffer from interfer¬ 
ence. 


SOLVES CONGESTION 

Wire distribution also makes signal 
scrambling and bulky, expensive decod¬ 
ing devices at each receiver unnecessary. 
“Pirating” is virtually impossible. By 
transmitting its programs over a clos¬ 
ed circuit distribution system PayVision 
overcomes the problems of congestion 
in many areas, that are at the moment 
standing in the way of the expansion of 
normal “on air” broadcasting. 

PayVision programs would be brought 
to the domestic television receiver 
via the PayVision unit, a small 
box no larger than an average book. 
The unit is connected to the end of the 
transmission cable and plugs into the 
aerial socket of any standard television 
set. Push-buttons select the various Pay- 
Vision channels. 

A small removable key in the side 
of the unit, which must be turned before 
a program is selected, is designed to 
prevent accidental or unauthorised ac¬ 
ceptance of program. 

The PayVision unit is intended to be 
used as an external device with a stand¬ 
ard domestic receiver and in no way 
affects the reception of existing services. 
It is the only additional piece of appara¬ 
tus necessary for the reception of Pay- 
Vision program and no additional 


aerial is necessary. Its function is such 
that it could easily be incorporated in 
the future as an integral part of the 
television set. 

PayVision is the first British system 
of pay television to incorporate central 
billing. This is a system of fully auto¬ 
matic accounting operating on signals 
fed back from the PayVision unit to 
electronic computing devices at a central 
point. 

When the viewer turns the key in the 
PayVision unit to buy a program, a 
signal is automatically passed back 
through the cable distribution system to 
the accounting centre, where the data 
is collected and processed into individ¬ 
ual subscriber accounts. Viewers would 
receive regular statements. 

Central billing completely eliminates 
the tiresome business of finding appro¬ 
priate coins to buy programs and 
eliminates the expense of emptying and 
maintaining coin boxes or having meter 
readers come into the home. 

A Pre-View channel giving details and 
trailers of forthcoming attractions and 
full programs for the day in both 
sound and vision would be available at 
all times, free of charge. 

To obtain PayVision programs the 
viewer would first switch his television 
receiver to one of the unused channels 
on his present channel selector. The 
number of this channel varies with loca- 
tion, but would be clearly marked on 
the PayVision unit. Having switched to 


this channel the Pre-View program 
appears on the television screen and will 
remain until a program is selected or 
the receiver switched back to one of the 
other television services. 

To select a program on one of the 
PayVision channels the viewer must then 
press the appropriate push-button and 
turn the key to buy a program. No 
program can be bought until this key 
is turned. 

In addition to the three television 
channels, it is suggested that PayVision 
provide two sound radio channels free 
of charge. These would be transmitted 
over the same wire distribution network 
and require only a normal VHF/FM 
set for their reception in the home. 
Coming from the same distribution sys¬ 
tem, these programs would have the 
same characteristic high quality as the 
television channels. 

The data used for accounting pur¬ 
poses in the central billing system also 
provide an instantaneous and precise 
audience rating for each program. 

This will give an accurate guide to 
viewer reaction and enable actual re¬ 
ceipts from any given program to be 
assessed immediately. 

The PayVision system is designed to 
transmit colour programs as well as 
black and white. It can operate on any 
line standard that is used at the moment 
or that may be adopted, and can there¬ 
fore be used in any country without 
modification. 




TELEVISION FOR SINGAPORE 


S INGAPORE is one of the latest areas to have a television service. The 
Broadcasting Division of the Singapore Government’s Ministry of Culture 
(“Radio Singapore”) have decided to provide a comprehensive service for the 
island, and have entrusted the responsibility for this to the Marconi Company. 

Initially there will be one program channel, radiated via a pair of vision 
and sound transmitters (5kW vision, lkW sound), with a second pair acting 
as standby. At this stage, one studio and an announcer’s booth, together with 
control rooms, comes into service, but a second phase of the project calls for 
the provision of a much more comprehensive system with four studios, two 
announcer’s booths, associated control rooms and ancillary equipment. 

The cameras employed for the main studios will be Marconi Mark IV 
image orthicons, whilst for telecine work Mark IV vidicon camera channels 
will be used. 

Television survey and planning teams frequently have to overcome major 
topographical problems, but Singapore appears to be a gratifying exception, as 
it is almost ideally placed for a television service. The transmitters are being 
sited at Bukit Batok, situated in the middle of the area, with the surrounding 
terrain flat (except for Bukit Tima, another hill to the west of Bukit Batok) 
and carrying a high concentration of population. The studio site is at Caldicott 
Hill, alongside the existing Radio Singapore sound studios. 

A pilot program service came into operation on February 15. The station 
operates in Band III to 625-line C.C.I.R. standards, with horizontal polarisation 
of the signals. The complete station will carry programs in four languages, 
Malay, Mandarin, Tamil and English. 
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D e v e / oped for 
IBM's low cost 
1440 computer, 
these readily 
ini erchangeable 
memory disc packs 
can each store in¬ 
formation relative 
to a separate 
aspect of a firm's 
data processing 
needs . Each pack 
contains six 14- 
i n ch memory 
discs, weighs less 
than lOlbs and 
stores 3,000,000 
characters of in¬ 
formation. The 
loading sequence 
time, as pictured 
is approximately 

one minute . 

By 

Calvin 

Walters 


Like Elephants 

COMPUTERS REMEMBER 

.But How? 

Vital to the operation of the computer is its ability to store — or 
remember — bits of information and to know exactly where to find that 
information when it is needed. But how does a computer remember 
a man's name, his weekly salary and his tax rebate? 


M UCH has been written about com¬ 
puting machines and their internal 
circuits. We do not propose to deal 
with such in this discussion. Rather will 
we concentrate on describing as simply 
as possible the various devices which 
have been used as a means of informa¬ 
tion storage, in short the “memory.” 

Whilst computers are very complicated 
electronic machines, with thousands of 
involved circuits, their basic principles 
are not so difficult to understand once 
the idea of pulses and memory is 
grasped. 

A modem electronic computer pro¬ 
cesses electrical impulses through circuits 
which in turn operate output devices to 
roduce a final intelligible message, per- 
aps a calculation or a printed statement. 
, The result may be recorded by the com¬ 
puter on such things as a tape punched 
with coded holes, a magnetic tape or disc 
or a printed sheet or card. 

These electrical impulses flow from 
the “memory” or store from data pre¬ 
viously recorded upon it. The data is 
usually in the form of magnetic spots, 
much as in an ordinary tape recorder 
or by sonic pulses from a “delay line” 
which will be described later. 

A rough idea of a store or memory 
can be gained by using a gramophone 
record as an analogy. It will be readily 
understood that a record of this kind is 
really a store of information which has 
been recorded mechanically on to the 
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surface of the record. This information 
is retrieved by the stylus which converts 
it to electrical pulses; these, in turn, 
operate a loud-speaker, but they could 
operate lights or relays if desired. 

Suppose now we use a disc coated 
with magnetisable material similar to a 
magnetic tape, and that our recording 
and replay device is a head the same as 
is used in a tape recorder. Suppose, fur¬ 
ther, that we record in tracks over the 
surface of the disc a seemingly random 
series of dits and dahs but really inter¬ 
spersed with a message in Morse code. 
All this is in the form of magnetised 
spots on the surface. 

If we now play the record, the head 
will “pick up” the magnetic spots with¬ 
out removing them, convert them to elec¬ 
trical impulses and finally into sound 
which will emanate from the loud¬ 
speaker in the form of an unintelligible 
series of dits and dahs. 

Now suppose by suitable means we 
could “program” the head to pick up 
only certain magnetic spots on the disc 
which we wanted. We could then be 
able to make the apparatus beat out a 
series of dots and dashes which we could 
read in the form of an intelligible mes¬ 
sage. We could even connect the ap¬ 
propriate electrical impulses to relays 
which would operate the keys of a tele¬ 
type machine and actually type the mes¬ 
sage on a piece of paper. 

Proceeding a step further, suppose, in¬ 


stead of dots and dashes, the disc held 
magnetic spots representing a large range 
of numbers or names, we could then 
“program’’ the machine to spell out cer¬ 
tain of the names or numbers. 

Going further, we can introduce elec¬ 
trical devices, called in the computers 
“arithmetic units,” which can deal with 
the numbers by adding, subtracting, etc., 
so that we get a final result in one of 
the forms mentioned earlier. 

This is approximately what a com¬ 
puter does and how it operates, but of 
course the machine is a most compli¬ 
cated mechanism of switches, wires, 
transistors, relays and so on and, in 
many cases, occupies a large amount of 
space. As I mentioned earlier, we will 
leave the electronic side of the matter 
well alone. 

It must be realised, first off, that or¬ 
dinary letters of the alphabet and ordin¬ 
ary numbers cannot be recorded at all 
conveniently in their original form and 
other means must be found. 

In fact, computers identify all charac¬ 
ters by an “off or on” code system 
which depends on the fact that, at any 
given instant, there is either a pulse or 
there is no pulse. This means that in 
a magnetic memory there is either mag¬ 
netism or no magnetism on the surface 
at any given instant when the pick up or 
“read head,” as it is called, is at that 
position. 

By then suitably arranging a pattern 
of pulses and no pulses, a code system 
can be built up representing numbers or 
letters of the alphabet, as well as other 
necessary data. 

In matters fof a numerical nature, 
computers use a form of notation known 
as Binary notation, which is really count¬ 
ing to a base of 2, instead of a base of 
10, as in the decimal system. 

Binary Notation has been dealt with 
in all manner of articles but, before we 
proceed, it will be as well to give a 
brief refresher on the subject and per¬ 
haps we will introduce something new 
to make the understanding of it easier. 
Who knows? 
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Take a series of ones as follows: 
11111111111111111. These represent 
electrical impulses and, using the binary 
notation, the computer recognises the 
value of each impulse as follows start¬ 
ing from the right: 1, 2, 4. 8, 16, 32, 64, 
128 and so on. You double each num¬ 
ber to give you the next. Alternatively, 
each successive position can be regarded 
as an extra power of 2. 

You will notice that the four impulses 
add up to 15, namely 1 plus 2 plus 4 
plus 8, so that, with these four impulses 
spaced correctly, any number from 0 to 
15 can be coded as indicated in the table. 

Now, whilst a computer recognises im¬ 
pulses it cannot recognise them as any 
particular numbers or powers of 2 unless 
they occur in a certain way. 

BINARY TABLE 

A glance at the binary table will show 
that there are impulses or ones in any 
group of four digits except 0. Some 
occur together, others are spaced by “no 
impulses.” So that the computer can 
recognise an impulse group, we give 
the computer a beat called a “clock 
pulse,” which ticks at about one million 
times a second. 

These clock pulses are generated by 
a series of permanent magnetic spots 
around the periphery of the magnetic 
drum or, in the case of a core memory 
(yet to be described), by an oscillator. 
Clock pulses flow at a continuous rate. 
No event occurs in the computer unless 
it is synchronised with a clock pulse. 
Thus the computer is referred to as a 
synchronous machine. 

In order to program the computer, 
some starting point must be set. A 
suitable four-digit code is decided upon 
and recorded in the memory. When the 
appropriate read head reads this code 
an impulse is generated called a timing 
pulse. This is synchronised with the 
clock pulse and times the machine so 
that the various read heads will be 
switched on and off at the correct in¬ 
stant ordered by the program. 

When, therefore, the read heads come 
over a group of wanted impulses repre¬ 
senting, say, a number, the impulses are 
picked up and fed into the register, to 
await further processing. 

The impulses used by the computer 
are called digits and as the binary system 
is used they are called binary digits. The 
computer is designed to handle groups 
of binary digits which are called “words” 
in computer language. A popular “word” 
is one consisting of 32 binary digits and, 
with this, some astounding mathematical 
feats can be accomplished. 

If you place 32 ticks in a vertical 
column (each tick representing a pulse) 
and double the value of each tick ac¬ 
cording to the binary system (calling the 
first tick 1) the value of the thirty second 
tick is 2,147,483,648. This seems un¬ 
believable, but if you have the time you 
can prove it for yourself with pencil and 
paper. Now if you add together the 
value of all the ticks you get the stagger¬ 
ing total of 4,294,967,295. 

HUGE TOTAL 

This means that a computer, with its 
electronic beat, can represent any num¬ 
ber from 1 to over four thousand mil¬ 
lion with each group of 32 binary digit 
impulses. As aboutl50 digits representing 
Os or Is can be recorded in every inch 
of track in the computer’s magnetic 
drum type memory, it can readily be 
seen how vast is the usable potential of 
the computer in calculations. 


BINARY NUMBERS 

BINARY EQUIV. DECIMAL 


NUMBER 

TO 

NUMBER ! 

0000 


o :: 

0001 


i !; 

0010 


2 !! 

0011 

2+1 

3 

0100 

4 

0101 

4+1 

5 

0110 

4+2 

6 ; 

0111 

4+2+1 

7 !( 

1000 


8 ;! 

1001 

8+1 

9 

1010 

8+2 

io 

1011 

8+2+1 

ii \\ 

1100 

8+4 

12 

1101 

8+4+1 

13 

1110 

8+4+2 

14 

1111 

8+4+2+1 

15 


Of course, all the digits recorded in a 
memory are not used mathematically. 
Some are used alphabetically to represent 
letters; others are used to issue instruc¬ 
tions to carry out the program; others 
to initiate impulses to operate external 
mechanisms such as a printer, etc. 

There are memory systems inside a 
computer called the internal memory. 
These may be of several different kinds, 
each supplementing the other. In addi¬ 
tion, there are external memories called 
“backing stores.” 


Each data processing system is de¬ 
signed to perform only a specific number 
and type of operations. It is directed 
to perform each operation by an instruc¬ 
tion. This defines a basic operation to be 
performed and identifies the data, device 
or mechanism needed to carry out the 
operation. The entire series of instruc¬ 
tions required to complete a given pro¬ 
cedure is known as a program. 

For example, the computer may have 
the operation of multiplication built into 
its circuits in much the same way that 
the ability to add is built into a simple 
desk adding machine. There must be 
some means of directing the computer 
to perform multiplication just as the 
adding machine is directed by depressing 
the keys. There must also be a way 
to instruct the computer where, in stor¬ 
age, it can find the factors to multiply. 

Further, the simple operation of mul¬ 
tiplying implies other activity that must 
precede and follow the calculation. The 
multiplicand and multiplier must be 
placed in storage or memory by an “in¬ 
put device.” This device may be 
a reel of magnetic tape, a magnetic disc, 
punched cards or punched paper tape or 
magnetic cards upon which is recorded 
the factors which are needed for the 
computer to carry out its work. 

Once the calculation is performed the 
product must be returned to storage at a 
specified location from which it may be 



01 2 34 56789 ABCDEFGHI JKIMNOPQR S TUVWXYZ &•■•$•/, 


This seven-bit code depicted across the width of a magnetic tape contains 
magnetic pulses representing the numbers 1 to 9, letters of the alphabet 
and several punctuation and notation marks . Note how the positions 
correspond with the binary number table above. 
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ADDRESS 

SWITCHING 

UNIT 


INFORMATION TO OR FROM 
OTHER COMPUTER UNITS. 


-RECORDING AND 
READING HEADS. 


•MAGNETIC 

SURFACE 


INFORMATION 
IN ADDRESS 540 


INFORMATION 
IN ADDRESS 412 



n 

limn in 

innn nini 


ii 

11 1 INI 

iinnn in in 

1 II 

i 

II 

n n n n nil 

mi 


mi 

mi nn i i i i 

i n ii 

i 

in n 

i n n n i i i i 


Coded magnetic tracks around the surface of a drum can contain the 
same kind of information as on a tape but on the basis of smaller 
quantity, faster access . 


QnAi* T*U*,S*:*- A U~Lh; a c 1041 


13 















































SOLAR POWERED SATELLITE 


VEHICLE IN NOSE 
CONE Of THIRD STAGE 


VEHICLE IN OPERATION 
IN FINAL ORBIT 


VEHICLE TRANSFERRIN' 
TO FINAL QRftU . 


TRANSFER ORBIT 


■SEPARATION OF VEHICLE 
FROM 3rd STAGE. 

•■kOPENING OF MIRROR 
-AND RADIATOR PANELS 


RE ENTRY OF 2nd STAGE 


i STAGE 

BOOSTER ROCKET 


The announcement in the French National Assembly recently , that France 
hopes to launch a satellite of its own early in 1965 is a reminder that the 
French aero-space manufacturers have been very actively pursuing design pro¬ 
jects for satellites for some time. 

One of the most original of these designs , coming from S.E.P.R., a com¬ 
pany that has had many years of erperience in the field of rocket design and 
manufacture, is the “Phaeton,” a satellite that would use a solar energy — 
electric propulsion system. 

To weigh 6601b and having a parabolic reflector with a diameter of more 
than 13ft , the “Phaeton” would be compatible with launching rockets now 
being developed by France. 

Conventional rocket fuels would not be used to speed the satellite from its 
initial parking orbit to the final orbit, where it would carry out its mission, 
because the limited quantity of fuel that could be placed into the initial orbit 
with the satellite would not be sufficient. 

Instead, solar energy would be captured by the reflector and used to 
vaporise mercury. This would then follow a cycle similar to that made by water 
in a steam engine , driving double-action pistons to generate electric power; 
the mercury would pass through a condenser and then be returned to the 
vaporiser for re-use . 

The mercury engine would be mechanically coupled to alternators for the 
generation of electric current, which would heat hydrogen to a temperature of 
3,000 dgrees K. The gas would provide the propulsive energy for the satellite 
by being ejected through two movable nozzles. 

“Phaeton” could explore space between the Earth and the Moon, carrying 
out a variety of missions; among these would be tests under actual conditions 
of electric propulsion systems with ejection of plasma or ions. The satellite could 
also be used to investigate problems of guidance and long-term broadcast and 
reception of radio wave. Its designers also say that “ Phaeton” could be adapted 
to the study of magnetic and electric fields some thousands of miles out from 
Earth. 
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COMPUTERS—Continual 

written out by an output device such as 
another tape, card, punched paper, disc 
or even printed on a sheet of paper by 
a teletype machine. 

Any calculation therefore involves 
reading, locating factors in storage, re¬ 
turning the result to storage and writing 
out the completed result. Even the simp¬ 
lest portion of a procedure involves a 
number of planned steps that must be 
spelled out to the computer if the pro¬ 
cedure is to be accomplished. 

An entire procedure is composed of 
these individual steps in a sequence that 
directs the computer to produce a desired 
result. Thus, a complex problem must 
first be reduced to a series of basic 
machine operations before it can be 
solved. Each of these operations is coded 
as an instruction in a form that can be 
interpreted by the computer and is placed 
in the main storage unit from an input 
device and is known as a “stored pro¬ 
gram.” 

The data to be recorded is reduced to 
symbols in a form which can be inter¬ 
preted by the computer. These are in the 
form of holes in cards or tape or mag¬ 
netic spots on cards, tape or discs as 
mentioned previously. These are inter¬ 
preted by the computer and converted to 
the electrical impulses so important to its 
operation. 

Now, the important aspect of storage 
is the fact that the “lay out” or format 
of data is known beforehand so that 
when it has been recorded onto the 
internal memory the location of all the 
data on the memory is known. It is as if 
the surface of the memory was divided 
into numbered pigeon holes the contents 
of which were listed outside. This is pos¬ 
sible because the data is recorded on 
tracks as previously mentioned. 

INSTRUCTIONS 

Having now got our data onto the in¬ 
ternal memory, each symbol in a known 
location, the program takes over and, by 
means of its digit coding, “tells” the 
computer, for example, to “take the con¬ 
tents of pigeon hole 781 and multiply it 
by the contents of pigeon hole 421 and 
transfer the result fo storage.” Thus, 
there is an instruction like “multiply” 
and an address like pigeon hole 785. 
Every piece of stored data has an 
assigned address. 

The program is recorded onto a por¬ 
tion of the surface of the memory in the 
form of digits and the computer is now 
ready to begin work. The pulses from 
the program operate electrical circuits 
which in turn enable the “read head” on 
the other parts of the memory surface to 
Sread any selected area and transmit the 
$ results to the parts of the computer which 
5 do the actual calculations and other pro- 
S cesses. 

? The computer requires some time to 
f locate and transfer information to or 
} from storage. This is called “access 
| time.” Storage or memory units are avail- 
s able where access time is so brief that it 
? is measured in millionths of a second. To 
S appreciate such a minute interval of time 
5 consider a space ship of the future travel- 
Sling at 100,000 miles per hour. In one 
t millionth of a second the space ship 
i would travel less than U inches, 
jj Because so many references must be 
jmade to storage in all data processing 
I operations, the speed of access has a 
!* direct bearing on the efficiency and cost 
1 (Continued on Page 34) 
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IPS A CRYING 

SHAME. •• 

Our vast army of satisfied customers increases daily . . . and as 
they grow in numbers the faces of our competitors grow longer 
and more morose. It’s a crying shame! We can’t be blamed for 
our popularity ... we must be forgiven for being Australia’s 
Greatest Hi-Fi Centre! Our customers are completely satisfied 
for one reason only ... we give them a better deal than any other 
store in Australia. Look at these April specials ... all components 
are BRAND NEW . . . Sales Tax has been paid . . . there are 
NO HIDDEN EXTRAS. If you don’t like our combinations, make 
up your own and write to us. Our speedy mail order service will 
be pleased to quote ON ANY COMPONENTS YOU CARE TO 
NAME. Now, look at our April selections. 


| Orpheus Silex turn- 
1 table. Neat Viscous 4 O A 

damped tone arm. y* jf m | g\ m ^W 
Decca Deram car- **** ■ 1 w * 

tridge. 


2 Orpheus Silex turntable. All £ 1 * 
Balance Tone Arm. Decca 

DERAM cartridge.. 

1 urn...— 

5 A Collaro Transcrip- 

I “ tion turntable, Or- 4A A 

tofon Tone arm T 11|«|| 

with Ortofon SPU- 1 v ¥ 

GT cartridge. 


r The unique J.H. Turntable, J.H. tone 
^ arm and ADC.l 

?S$S“ T ” £106-10-0 

speakers. 

lititiiniimtiiiiniinjiitiiiHimiiiiiiiytiKiiMuniiiittiiiuiiiitiMmimMiimiiHit.' 

iiiiiiitiiiiiiutiiiiMiiimiiuiiiimiiiiiiiHiiiiiiiiiiiiiiiiiiiiiittfliiiitiiimiiiiiiimii 


J.H. Turntable and 
All Balance Arm 


£ 28 - 18-0 


Nytone 3 watts per channel stereo amp. 
Two Wharfcdale or Richard Allen 8in 
speakers. Labcraft 


turntable 

diamond 


with stereo 


£46 


| A Sound Sales stereo amplifier. Orpheus 
• v Silex turntable. J.H. Pickup arm. 


A.D.C. 1 Cartridge. 
Two Wharfedale 
12” R.S.D.D, speakers 


£198 


■HiimiimiiHiiiiiimiimiiiiMiiiitiiiMiHiiiiiiiiimiinuiiMuiitMiiHiiiuiiiiiiiiiif 


II 


Tanberg Model 6 Tape Recorder. 
Orpheus Silex Turntable. Ortofon 
Pickup. Two Pioneer 
Coaxial Speaker systems in 
imported cabinets. Pioneer 
Tuner-Amplifier Combina¬ 
tion. 


£268 


ttiiiitiiiiimmuiiiiiMiuiiiuMiiiiiituiimiiuiiHiimiiHiiimiiiHiiimiiiiiittiiii 
ittiinmiiiiiiiiiiiini 
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Mullard stereo amplifier, 4 watts per 1 
channel. Labcraft 573 Turntable | 
with stereo diamond. Two Wharfe- I 
dale or Richard Allen are 1 

Sin speakers. | 

(With lOin Wharfedale or R.R. I 
speakers £63.) 


aMiimiiuiiiiiiiiiiiiiiitiiiiiiiiiiiiiiHiimiiiiiiiiiiHiiMiHMitiiiiiiiMiiiiiiiiiini 


14 


Mullard stereo amplifier, 10 watts per 
channel. Labcraft 573 with Decca 
DERAM (diamond). Two Wharfedale 
or Richard Allen Sin 

speakers . 

(With lOin Wharfedale or R.A, 
speakers £76.) Labcraft 605 and All 
Balance arm instead of 573 £85. 


£68 
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Pioneer 200 A Amplifier. A.M./A.M. \ 
F.M./S.W. tuners. Orpheus Silex turn- L 
table. Ortofon SMG 212 Tone Arm. I 
Audio Empire 108 cartridge (diamond). § 

Two Wharfedale lOin foam- = 

surround 


harfedale lOin foam £130 = 
speakers. ® * § 





| Pioneer 200 A amplifier, complete with j 
■ ' A.M./A.M. F.M./S.W. tuners. Lab- j 


craft 605 turntable. B. and O. Pickup § 
and cartridge (diamond). Two Wharfe- 5 
dale lOin foam surround j£'|22 ^ 

MiiutiiHimuiiiiimiiiiiimiifiiiiiiiiiiutiiiml 


speakers 



Brand 

Stereo 


new' LEAK 
amplifier, 
shop soiled 
LEAK 
unit .. 


control 


£ 89 - 10-0 


Pioneer SMQ 300 Tuner/amplifier, 
J.H. Turntable and J.H. 

Tone arm, ADC cartridge. 

Two LEAK Sandwich 
speaker systems. 


£289 


LEAK stereo 20 amplifier with Point 
One Stereo pre-amp. J.H. Tone Arm. 
Shurc MB3/5 cartridge. 

Labcraft 605 turntable. 

Two Goodmans' ”300” 
speakers .. . .. 


£189 


| n Sound Sales stereo amplifier, as used 
* * by the B.B.C. Orpheus Silex Turn¬ 
table. J.H. Pickup Arm. 

ADC-1 cartridge. Two 
Wharfedale Slimline 
speaker systems. 


£238 


i c Pioneer 160 Stereo P.P., complete with 
1 3 A.M./A.M. S.W. tuners. Labcraft 605 
turntable. All Balance pickup with 
Decca DERAM (diamond). Two 

Wharfedale or Richard Allen 8in 
speakers. £98. 

(With lOin Wharfedale or R.A. 

speakers. £106.) 

Labcraft 573 in place of 605 . £85 


| p J.H. Turntable, Or- 
* ° tofon S.M.G. 212 
ton* arm, Ortofon 
SPU/GT cartridge. 


£ 49 - 10-0 


m 



Choose your April Special and write straight away. We will 
freight anywhere in the South Pacific (or to Pakistan!) Care¬ 
ful packing means safe arrival ANYWHERE. Trade-ins? Of 
course! Send for our FREE Stereo brochure. 

Don’t forget to write for a quote on any components of any 
manufacturers! 

Australia's Greatest Hi-Fi Centre 

354 BRIDGE ROAD, RICHMOND 
VICTORIA. JB2820 


MjCJUL 

JutocXftjQWJ CA Factory 47 c °pp in St -i 


•fa Wholesalers 
Richmond 422883 -fa Trade-Ins 
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"SEIEX-ADEPT" 

METAL NAMEPLATES 



THI HOOVER CLEANER 


•y HOOVER LTD CREAT BRITAIN 


NNMGOOD 

1 $YDN£T 


iSTJXNpARD 


limited 
transformer 
K V'a WJJ 

VOLTS 

AMPS 

PHASE BPj 


raw* 

T HEAVY 


MUULAi Of »AIU\tK 
MF6 Cf (AWSt RTT ITC U 
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m Tjh 


for Fine Products 


Permanent 
Economical 
Quick Delivery 
Minimum Tooling Costs 


The “quality image” starts with Selex- 
Adept metal plates. Selex-Adept offer 
the best service in Australia. Whether 
your requirement is for an embossed 
and anodised foil nameplate that adheres 
at a touch, or for the heavier, etched 
plates, Selex will deliver quality, and on 
time. We’d be happy to make available 
our free laboratory and art services, and 
to offer quotations. 


manuf 

BURN ST01 


’ 4AA* A* 


PAP.K S BROC 


Fine Nameplates 
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SUNFLOWER OPTICS 
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Colour TV Display System 

H. OWEN HARRIES, Harries Electronics Carp, Ltd,, Bermuda, 


Author J, H, Harries, a 
television pioneer since 
1928, holds a sample of 
his new projection tube 
and a plastic "sunflower" 
lens. 


A LTHOUGH the American colour 
television system is a technological 
triumph, present-day colour receivers are 
relatively expensive and complex. There 
is a need for a colour receiver of good 
performance that can be produced at a 
lower price. The problem cannot be 
solved by lowering the cost at the ex¬ 
pense of picture quality. This article 
describes key features of a new colour 
television receiver design that fully 
utilises the capability of the National 
Television Systems Committee colour 
transmission system, and one that can 
attain the low-cost objective if produced 
in large quantities. 

A basic question in TV receiver de¬ 
sign is whether to use a direct-viewed or 
projection-type display. 

During the past ten years, much de¬ 
velopment effort has been expanded on 
direct-viewed colour tub© displays. The 
aperture mask and “Apple” displays are 
among these. High cost appears to be 
inherent to direct-viewing in colour be¬ 
cause the synchronous selection of nearly 
one million red, blue and green phosphor 
dots or strips per picture requires 
elaborate equipment. 

On the other hand, projection colour 
displays have so far been even more 
costly. Also, because the phosphor is 
conventionally viewed by an optical sys¬ 
tem on the opposite side of that scanned 
by the electron beam within the colour 
tube, a typical loss in luminance of 
about a third occurs, with attendant loss 
of contrast. 

Furthermore, a commercial quality 
faceplate is usually positioned near the 
focal plane of the optical system, result* 


ing in optical errors of registration. A 
glass faceplate is a poor heat sink, and a 
further luminance loss occurs from phos¬ 
phor over-heating. 

In conventional projection displays, a 
Schmidt mirror optical system is com¬ 
monly used. The bulky projection tube 
itself obscures much of the illumination. 

A major problem of colour projec¬ 
tion has been the registration of the 
red, blue and green images. It was al¬ 
most impossible to make the throw of 
the projector short enough for the home 
receiver to fit into an acceptably small 
cabinet space. Even moderate viewing 
screen luminance (typically 15 foot-lam- 
berts or less) could only be obtained by 
using a high “gain” viewing screen with 
an objectionably narrow viewing angle. 
Early viewing screens often exhibited 
a hot spot where unfocused light from 
the projectors was visible. 

Recent investigation shows that the 
high cost, low picture luminance, unre¬ 
liability and otner defects of old pro¬ 
jection displays are not inherent to the 
principle of projection. Picture quality 
can approach the limits imposed on the 
transmission system, and this fact alone 
justifies careful re-examination of the 


Figure 1: Exag¬ 
gerated for clarity, 
sketch (a) shows 
keystone and pin- 
cushion effects on 
colour registration 
in early pro lec¬ 
tion system. Sche¬ 
matic diagram of 
new optical sys¬ 
tem (b) indicates 
how sun flower 
corrector plate 
(c) removes key¬ 
stone pincushion 
and other geo¬ 
metrical distor¬ 
tion, positioning 
the red, blue and 
green images in 
registration. 


basic projection display characteristics. 

If improvements in the areas of 
luminance and colour registration could 
be made, competitive technical perform¬ 
ance at low price might be achieved 
with projection type displays. Thus, a 
projection system was chosen as the 
basis of the new colour receiver design. 

Projection displays use superimposi¬ 
tion of the red, blue and green images 
in registration at the viewing screen. The 
color images must be projected along 
axes which are not normal to the view¬ 
ing screen. This produces keystone dis¬ 
tortion. The projectors must have large 
numerical apertures and this tends addi¬ 
tionally to produce a type of distortion 
known as the “pin-cushion” effect. The 
red, blue and green images will not 
superimpose in register (Fig. 1A) unless 
these distortions are corrected. 

PRE-DISTORTING 

In some colour projectors the dis¬ 
tance (throw) between the projectors and 
screen is relatively large compared with 
the screen diagonal dimension. This 
minimises keystone distortion, and what 
remains is cancelled by pre-distorting the 
scanning waveforms. 

A typical pre-distorting circuit requires 
vacuum tube or transistor amplifiers in 
a network interconnecting the line and 
frame scans. Operating adjustments are 
complicated and subject to drift. The 
pre-distorted scanning wave shape is non¬ 
linear. It needs to be stable and accur¬ 
ate within about 0.1 per cent in ampli¬ 
tude/time relationships. The cost of 



CORRECTOR PLATE 
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NEW 


TelequipivieimT 


D43 


ALL THIS AND STILL UNDER £200 !!! 

OUTSTANDING FEATURES 
if Extra-wide bandwidth 
if Ultra-high gain. 
if High writing speeds 
if Low cost , 

if Portability 
if Ruggedness 


SPECIFICATIONS 
CRT: Flatfaced PDA Double Gun 
DC-15 Mc/s: lOOmV/cm to 50V/cm 
DC-1 Me: lOmV/cm to 5V/'cm 
Wide range calibrated Time Base 
X expansion to 10 diameters 
Triggering: Aut. Sync. Selective 
High Z (10:1) Probes available 


PLUG-IN “Y M AMPLIFIERS 

TYPE "A" GENERAL PURPOSE DC-15 Mc/s: lOOmV/cm to 50V/cm 

DC-1 Me: lOmV/cm to 5V/cm 

TYPE "B" DIFFERENTIAL Frequency Response: DC-75Kc/s 

I mV/cm to 5V/cm in 1-2-5 sequence 
(12 positions with variable gain) 

TYPE "C" ULTRA HIGH GAIN DC-15 Mc/cs: lOOmV/cm to 50V/cm 

DC-1 Me 10 mV/cm to 5V/cm 
3 c/s-75 Kc/s: IOOuV/cm to 50mV/cm 

PRrCE (fitted with "A" amplifiers) £195/ -/. Plus Tax F.O.B. SYDNEY. 

Slightly higher interstate. 


JACOBY, MITCHELL & co. pty ltd 

469-475 KENT STREET, SYDNEY (MA8411) 

Also at 

MELBOURNE ADELAIDE NEWCASTLE 

IS ABBOTSFORD STREET, 77 WRIGHT STREET (LA5117) 135 BEAUMONT STREET 

NTH. MELBOURNE. (30-2491). HAMILTON (MA4744) 












VACUUM 

TUBE 

ENVELOPE 


ELECTRON 

GUN. 


MAGNETIC 
DEFLECTION sh,elo \ 


OPTICAL 
AXIS OF 
INDIVIDUAL 
PROJECTOR 


SPHERICAL 

MIRROR 

GLASS 


PLASTIC 

SUNFLOWER 

DISTORTION 

CORRECTOR’ 


VIEWING 

SCREEN 


MENISCUS 


ELECTRON BEAM 


COMMON AXIS. 
•NORMAL TO THE 
VIEWING SCREEN 


PHOSPHOR 

SCREEN 


METAL PHOSPHOR HEAT 
SINK INSIDE TUBE ENVELOPE 


PHOSPHOR SCREEN 


PASSAGE FOR LIGHT 


SPHERICAL MIRROR 


CRADLE HOLOINC 
•PROJECTION TUBES 
ANO OPTICAL ASSEMBLY 


CORRECTOR 
PLATE EMBODYING 
SUNFLOWERS 


(FRONT 
TO BACK) 


PLANE MIRROR 


VIEWING SCREEN 
2H* DIAGONAL. 


-PLANE 

MIRROR 


SIDE ELEVATION 


FRONT ELEVATION 


cancelling the keystone distortion in this 
way is considerable. 

A home receiver must be in a cabinet 
of moderate size. This calls for a throw 
of the projectors which is about equal to 
the diagonal dimension of the screen (23 
inches). The angle between the normal 
to the screen and the axes of the red, 
blue and green projectors is then so 
great that keystone and pin-cushion dis¬ 
tortion become accentuated. 

An essential feature of the new colour 
receiver design is an optical distortion 
corrector. The corrector developed for 
this receiver is an injection moulded, 
faceted, plastic plate called a “sun¬ 
flower.” It is an element new to the 
optical art. The sunflower corrects key¬ 
stone, pin-cushion, and all other geomet¬ 
rical distortions of the red, blue and 
green images, and positions them in 
register at the screen. 

As shown schematically in Fig. IB, the 
sunflower is positioned between the view¬ 
ing screen and the projector. It is mount¬ 
ed as an integral unit with the projection 
tubes, projection optics and viewing 
screen. These components are locked in 
position mechanically so that drift is 
avoided. 


Figure 2: Layout 
and dimensions of 
the prototype re¬ 
ceiver developed 
by the author , 


SUNFLOWER SYSTEM 

The sunflower concept depends on the 
fact that any principal ray (travelling 
from the projection tube and projection 
optics to the viewing screen) can be 
bent, and its point of contact with the 
screen corrected, by passing through an 
appropriately angular, lens-like, refract¬ 
ing surface. 

The NTSC system requires in theory 
that the point of contact of each ray at 
the viewing screen be positioned within a 
0.3 mm diameter circle for a 23.6in dia¬ 
gonal viewing screen. This tolerance is 
probably unduly severe at normal view¬ 
ing distances, but was used in prototype 
sunflower design nevertheless. From the 
optical engineering stand-point, it is an 
easy tolerance to meet. 

However, although a single principal 
ray can be corrected in this way, a fun¬ 
damental problem arises when the posi¬ 
tions of all possible rays must be correct¬ 
ed over the entire picture area. 

It can be shown mathematically that 
no continuous corrector or lens-like sur¬ 
face can exist with the property of cor¬ 
recting keystone 


for conventional 
optics owing to its 
unacceptable deg¬ 
radation of picture 
definition. 

But the defini¬ 
tion of an NTSC 
picture is low 
when compared 
with conventional 
optics. After an 
extended experi¬ 
mental and mathematical program, it 
has been found posisble to vsatisfactorily 
minimise the image degredation of a 
faceted surface by using proper shapes 
and positions of the facets. 

The refracting angle of each facet is 
chosen to correct the position of the 
bundle of rays which passes through it. 
The degradation of the picture, though 
too severe for conventional optics, can 
be made to fit the bandwidth of NTSC 
colour television. 

The definition of an NTSC colour tele¬ 
vision picture is about 350 lines vertically 
and 280 lines horizontally. A sunflower 
optical projection system, including the 
spherical mirror and meniscus, has a 
measured definition over the greater part 
of the 23.6 inches diagonal picture area 
in excess of 500 lines, falling to around 
300 in the extreme corners. This is a 
prototype result, which can be adjusted 
as required. 

A typical receiver layout is shown in 
Fig. 2. The space needed inside the cabi¬ 
net is 20 inches front to back, 34 inches 
wide, and 19 inches high. The weight 
of the prototype sunflower display itself 
is 381b. As a comparison, the cabinet 
space required by a typical aperture mask 
receiver is 26.5 inches front to back, 26 
inches wide and 26 inches high. The dis¬ 
play weight alone is 511b. 

Figure 3 shows schematically the com¬ 
ponents of a projection tube, optical pro¬ 
jector, sunflower and screen. A low-cost, 
injection molded plastic meniscus cor¬ 


rects aberrations of the spherical mirror. 
It takes the place of a costly Schmidt 
corrector plate. The meniscus has suffici¬ 
ent definition to fit the bandwidth of the 
NTSC colour system. 

Registration is no longer a problem 
because the correction of keystone and 
pincushion distortion is done optically by 
bending the light rays at the sunflower 
surface. It is then only necessary to hold 
the viewing screen, sunflower, meniscus 
and tube faceplate (to which the internal 
phosphor and spherical mirror are fasten¬ 
ed), in their correct relative positions in 
a rigid cradle. 


RASTER SIZE 

A typical positional tolerance is an 
easily attained plus or minus 0.015 inch. 
To adjust raster size and rotary align¬ 
ment, the deflection coils are rotated and 
moved along the optical axis. The coils 
are then locked mechanically in position. 
Electronic shifts are provided for final 
adjustments of the rasters. 

It can be shown that, for the same 
picture size and same power input to the 
phosphor, the ratio between the inherent 
picture luminance of a projection display 
and the luminance of a direct-viewed dis¬ 
play can typically be as much as 1.5 in 
favour of the projection display. A view¬ 
ing screen gain G equals 2.4 is assumed. 
The low luminance of old projection 
colour displays is not inherent in the pro¬ 
jection principle. (“Electronics”). 


distortion. On the 
other hand, a dis¬ 
continuous or 
faceted surface 
would be rejected 


Figure 3: Compon¬ 
ent parts of an 
individual colour 
projector . The 
path of a light 
ray is shown from 
the phosphor to 
the viewing screen . 
The ray is re¬ 
tracted at the sun¬ 
flower to correct 
distortion . The 
phosphor screen is 
on a metal mount 
in a cup which 
acts as a heat 
sink . 
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A new concept in tape recorder design: a new standard in 

V 

This is the tape recorder which closes the wide gap 
between professional and domestic machines. Possess¬ 
ing features which lift it far above non-professional 
recorders, it is available at a price below most stereo 
machines. 

This machine has three Papst motors, separate record¬ 
ing, playback and erase heads, no pressure pads or 
tensioning pins, takes up to 25 cm. spools and winds 
2,400 feet of tape in less than 80 seconds. Hum level is 
negligible due to the use of screened heads and face 
covers, transistors and DC heated pre-amplifiers. There 
is an inbuilt amplifier and loudspeaker system for play¬ 
back of mono and stereo tapes and twin outputs are 
provided to feed to any separate stereo amplifier. This 
monitor amplifier is of real Hi-Fi quality, and has an 
output of more than 6 watts (push-pull) with very low 
distortion content. 


high fidelity. 


TECHNICAL DATA 


Speeds: 3 1 and 1 \ in./sec. Pole¬ 
switching Capstan drive (out¬ 
side rotor) 


Wow and Flutter: 0.1% RMS. max. 
measured at either 5,000 or 
3,000 c/s and including all 
sources 


Winding Time: 80 seconds for 
2,400 ft. tape 


Frequency Response: at i/s 

40-15,000 c/s, at 3J i/s 40-12,000 
c/s within -f- 2/—3 dB. 


Equalisation: NARTB for Record¬ 
ing, NARTB or CCIR for play¬ 
back 


Amplifier Output: 6 watts at less 
than 1% distortion 


Have you seen the review in “The 
Gramophone”? (June 1962 ,) 


Signal-to-Noise Ratio: 50 dB or 
better 


urther information on Rerox tape recorders , 
phone or call Engineering Products Division , 


Channel Separation: Monaural, 55 
dB or better, Stereo at 1,000 
c/s 50 dB, at 100 c/s 50 dB, 
at 10 Kc 40 dB 


AMALGAMATED 

(AUSTRALASIA) 


WIRELESS 
LIMITED 


Inputs: 1. Mic. 100 uV. Imped¬ 
ance 200 ohms, 2. Radio 80 mV, 
impedance 100 K’ohm. 3 Aux. 
(Diode): 10-500 mV. with separ¬ 
ate gain control 


72 Clarence Street, Sydney. 2 0233 Ext. 386. 


Outputs: 1 Cathode follower out¬ 
put for each channel, 1 volt, 1 
Connection for 5-10 ohm ex¬ 
ternal loudspeaker 


MU 




A27* 

■HiH 



















NEW LF AND VLF 


TECHNICAL REVIEW 


STANDARD FREQUENCY TRANSMISSIONS 


The U.S. Bureau of Standards is in the process of 
raising 400-foot antennas and building 50-kw trans¬ 
mitters to substantially increase the coverage of the 
standard frequency and time transmissions of NBS 
stations WWVB (60 kc/s) and WWVL (20kc/s). The 
new facilities will be located at a carefully-chosen 
site near Fort Collins, Colo., and are scheduled to 
be in operation by "early 1963." 

r pHE wide-scale distribution of the U.S. Frequency Stan- 
1 dard and of time signals is needed to co-ordinate the 
operations of the global network of missile and satellite 
stations, to improve the uniformity of frequency measure¬ 
ment on a national and international basis, and to provide a 
more accurate “yardstick” of frequency—easily available to 
many users—for electronic research and development. 

The importance of higher accuracy and wider distribu¬ 
tion in the transmission of the U.S. Standard of Frequency 
is indicated by the strong support which this program has 
received from the National Aeronautics and Space Adminis¬ 
tration. This agency provided financial assistance for con¬ 
struction of both the initial 20-kc/s station (WWVL) and the 
transmitters and large antenna for the new 20-kc/s station. 

Both WWVB and WWVL have been transmitting for 
several years from sites near the Boulder (Colo.) labora¬ 
tories of the bureau. The existing stations are quite small 
and electrically inefficient, but they have served to substan¬ 
tiate the basic concepts of using the lower frequencies to 
obtain more stable signals and wider coverage for standard 
frequency and time-signal broadcasts. 

INCREASE IN POWER 

Although WWVL, located in the mountains near Boul¬ 
der, radiates less power than a 15-watt light bulb, its signal 
has been received in New Zealand. Even under present 
conditions the reliability and accuracy of signals from the 
two stations have enabled some organisations to cancel plans 
for installing expensive atomic frequency standards within 
their own laboratories. 

With the new antennas and transmitters the radiated 
power of WWVL will be increased to 1 kilowatt; for WWVB 
the radiated power will be increased from 2 watts to 7 kilo¬ 
watts. Signals from both stations will be compared con¬ 
tinuously with the U.S. Frequency Standard, which is pro¬ 
vided by two cesium beam atomic clocks maintained by the 
NBS Radio Standards Laboratory. 

The 60-kc/s transmission of WWVB is particularly 
designed to serve users in the continental United States, 
since signals at this frequency propagate with more stability 
than those at 20 kc/s for distances up to about 2,000 miles. 

Time signals (to be given for the first time at 60 kc/s) 
will offer a precision ranging from a hundred-thousandth to 
a millionth of a.second, depending upon the distance from 
the transmitter. This is 100 to 1,000 times more stable than 
the short-wave signals from NBS station WWV, Beltsville, 
Md. The WWVB time signal will be emitted once per 
second and will consist of modulation by five cycles of a 
1,000-c/s sine wave. 

The WWVL 20-kc/s transmission is designed to extend 
the experimental studies required to provide accurate time 
signals, clock synchronisation, and frequency transmission 
over most of the world with very narrow band signals. 

NBS considered using very-low frequencies (VLF) for 
their standard frequency transmission as early as 1930. The 
principal reason for adopting a high-frequency (HF) system, 
at station WWV and NBS station WWVH, Maui, Hawaii, 
however, was that few users at that time had low-frequency 
receivers. Two other reasons for not using low frequencies 
were the high cost of the antenna and the possibility of inter¬ 
ference from natural noise. 

Since 1930 the problem of natural noise has been over¬ 
come by reducing the bandwidth and by using integration- 
type measuring ‘techniques. Also, VLF and HF receivers 
are now approxmiately equal in cost. The high stability and 
long-range coverage of the lower frequencies have been 
thoroughly established by both theory and by experiment— 
much of which was contributed by the Central Radio Propa¬ 
gation Laboratory at NBS. 


The basic reason for the different characteristics of the 
higher and lower frequency ranges is the difference in the 
way these signals travel around the globe. The high-fre¬ 
quency transmissions of WWV and WWVH bounce between 
the earth and the ionosphere and depend upon the mirror¬ 
like qualities of the ionosphere to be reflected to distant 
points. 

However, the reflective quality of the ionosphere varies 
because of changes in the atmosphere and in radiation from 
the sun. (During a large solar storm the ionosphere can 
become so disrupted that it does not reflect the high- 
frequency signals at all.) These variations cause the time 
for a high-frequency signal to travel between two points 
to change continuously and sometimes cause the signal to be 
entirely lost in outer space. 

LF and VLF transmissions follow the curvature of the 
earth since the ionosphere and the ground act as upper 
and lower units of a gigantic duct to guide the signals over 
the globe. In such cases the ionosphere serves only as a 
boundary, not a direct reflector, and thus has little effect 
upon the speed of the waves. The lower frequencies travel a 
more direct route between points on the surface of the 
earth. 

The instabilities of high-frequency propagation 
necessitate the averaging of signals from WWV for a period 
of up to 30 days to achieve a precision of one part in 10- 
billion; the usual attainable precision is only about one part 
in 10 million. Reliable reception is limited to a distance of a 
few thousand miles. 

The 20-kc/s transmission will offer a precision of one 
part in 10 billion or better, on a global basis, within an 
observing period of about one day. Within the same one- 
day observing period the 60-kc/s transmission will offer a 
precision of five parts in 100 billion within the continental 
United States. 

In addition to having more powerful transmitters and 
more efficient antennas, the new stations will be more effect¬ 
ive because of the characteristics of the new 380-acre site. 

The diamond-shaped antenna for each station will be 
about 1,900ft long and 750ft wide. Each antenna will be 
supported by four 400ft guyed steel masts. 

WWVB and WWVL will not replace the shortwave 
transmissions of WWV or WWVH. The high-frequency signals 
require only simple receivers and their accuracy is sufficient 
to meet the current needs of television and radio stations, 
electric power companies, amateurs, smaller businesses, and 
the general public. 

MANY USES FOR ISOTOPES - - 

'T'HE sterilisation of medical equipment, improved 
a food preservation, research into the movements of 
water which could contribute to keeping harbour chan- > 
ne s clear, and better irrigation: these were some of !| 
the new uses for radio-isotopes which scientists discussed 
in a recent B.B.C. General Overseas Service program 
on “Harnessing the Atom.” 

Medical equipment and dressings to be sterilised !| 
are fed, already fully packaged, on to a machine which !| 
passes them on a series of conveyors to and fro in |[ 
front of the source of radiation, first on one side, then 
on the other, so that any harmful organisms inside or 
on the surface of the package are killed, though the 
packages themselves are not made radio-active in any i| 
way. 

Mr Sydney Jefferson, who is in charge of the plant, ; 
explained that the great advantages of this method of 
sterilisation were that the gamma rays did not heat the 
I items being treated, and so articles could be put through 
the machine that would wilt if they were put under ![ 
; steam. Even more important, once a thing has been Jj 
sterilised it has to be kept sterile, and free from infec- ;» 
: tion, right up to the moment of use. With ordinary [ 
methods of sterilisation, the sterilising is done first and 
the packaging afterwards. With this method, the items 
![ are packaged first, and sterilised while they are inside ; 

their airtight containers; they are completely protected 
’ and will remain sterile for years. 

- 













ELECTRONIC INDUSTRIES IMPORTS PTV. LTD. 

VICTORIA NEW SOUTH WALES SOUTH AUSTRALIA QUEENSLAND WESTERN AUSTRALIA 

139-143 Bouverie Street, 12t Crown Street, 90 Grote Street, 60 64 Little Edward St.. 68a Railway Parade, 

Carlton, 34 4161 f ast Sydney. 35 5041 Adelaide, 51 5295-6-7-8 Sprmgh..j|. 2 0271 West Perth, 28 3111 


for Hams 
and Professionals 
PRICE £76-5-0 


During independent tests by an approved authority, receiver returned performances better than specifications indicated 
by manufacturers. Designed and engineered to meet the exact requirements of hams everywhere, the E.i.L Ham 
Communication Receiver is the result of intensive research to provide a unit that will reliably and efficiently match 
up to the specifications of both amateur and professional operators. Available with Broadcast Band or without. 


SPECIFICATIONS 


Frequency Range: 
Band Spread: (Ham 


Sensitivity: 
Selectivity: 

Output Power: 

Power Consumption: 
Tubes Used: 


3.5- 7.3 MC 
7.0-14.5 MC 
14.0-30.0 MC 
Band Directly Read) 

3.5 MC 80 M. ( 3.5-3.75 MC) 

7.0 MC 40 M. ( 7.0-7.14 MC) 

14.0 MC 20 M. (14.0-15.2 MC) 

21.0 MC 15 M. (21.0-21.9 MC) 

28.0 MC 10 M. (28.0-30.2 MC) 

3uV (Input at 10 MC, SIN/2odb) 
60db with 7-0-7 KC detuning 
1.5 Watt 
50 VA 

6BA6 for R.F. Amplifier 
6BE6 for Mixer 
6BA6 for Local Oscillator 
6BA6 x 2 for I.F. Amplifier 
6AL5 for Oetector & ANL 
12AT7 for A.F. Amplifier, B.F.O. & 
"$*' Meter 

6AR5 for Power Amplifier 
5Y3 for Rectifier 

Speaker to be Used: Permanent type dynamic speaker 
(v.c. 4 or 9 ohms) without 
Output Transformer 
Width 420 mm, Height 215 mm, 
Length 270 mm 
10.2 kg 

★ Band spread 

ir BF0 pitch control (Beat frequency 
oscillator for CW & SSB) 

★ ANL (Automatic Noise Control) 

★ AVC-MVC (Automatic-Manual 
Volume Control) 


1 . 


2 . 


3, 


In this equipment, 
in I.F. circuit for 


Dimensions: 

Weight: 

Auxiliary Circuit: 


FEATURES 

Selectivity Is decided by I.F. circuit, 
a concentrical type filter is used 
excellent selectivity. 

From 3.5 MC to 30 MC are continuously receivable. 
Especially ham bands are spread and are read direct just 
by setting the main dial at the lowest edge of the ham 
bands. 

Easy selection of frequency by means of a large flywheel 
and a dial construction of non-back rush. 

One R.F. stage and two I.F. stages ensure high sensitivity 
and selectivity. 

Stable operation is maintained by adopting a single 
bridge circuit and a vertical type meter of medium size 
in S-meter circuit. 

In reception of CW, SSB, etc., BFO works solely for stable 
reception at high selectivity. 

For eliminating external noises, a formal ANL circuit is 
provided for A.F. reception without distortion. 

Stand-by circuit is installed enabling coupling work with 
a transmitter. Also, by using a special circuit, it is used, 
in case of transmission, as a monitor of telecommunica¬ 
tion and modulation degree. 

For higher selectivity, Q 5er is connected for further 
facilitation. 


6 


9 . 


ALSO 

4 BAND ALL 

WAVE RECEIVER 


Range of Receiver Frequencies 

Band Spread: 3.5 M.C. Band 

a.l. 3.5-3.7 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 


Main Tuner: Band 1. 0.55-1.6 M.C. 


a.2. 3.7-3.95 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 


Band 2. 1.6-4.8 M.C. 

7 M.C. Band 

b.l. 7.0-7.16 M.C. 

Selectivity: —60 db at ± K.C. detuning 


Band 3. 4.8 M.C.-14.5 M.C. 


b.2. 7.16-7.33 M.C. 

Sensitivity: (S/N 20 db @ 10 M.C.) 


Band 4. 10.5 M.C.-30 M.C. 

14 M.C. Band 

C. 14.0-14.4 M.C. 




Available from your usual Wholesaler or from the Sole Australian Distributors 


New to Australia! 

















Resists Hot Acids 


Fish Finder 



HIGH-ALLOY chromium steel that resists the corrosive 
attack of hot acids even when subjected to them for pro¬ 
longed periods, has been developed by a German company. Its 
good properties are said to be due to a vacuum treatment in 
which carbon and nitrogen are removed. 

It is claimed that the steel can be used to replace at least 
five other types that between them cover a whole range of 
requirements. Welds formed in the material are not likely to 
crack and its resistance to creep—that is deformation under con¬ 
stant load—is high. 

[Mannesmann A.G., Mannesmannufer lb, Dusseldorf, Ger¬ 
many.] 

Bacteria In Fuel Cell 

gACTERIA which almost “eat” electrons are utilised in an 
experimental American fuel cell. 

The cell consists of two compartments containing electrodes 
connected by wire. One cell contains ferrous sulphate and 
sulphuric acid. The bacteria are in the other cell in an acid- 
water solution. The sulphate and acid interact to release elec¬ 
trons which go to the electrode, through the wire and into the 
bacteria cell where they are absorbed by the bacteria. Air is 
bubbled through the bacteria cell to provide oxygen for them. 

Current produced so far is extremely small but the cell is 
said to be silent and heatless. 

[J. A. Sutton, Bureau of Mines Research Centre, College 
Park, Maryland, U.S.A.] 


Lighter Railway Coaches 


'J’WO German concerns have developed a method of construct¬ 
ing railway coaches in which great use is made of plastic 
materials. The coach-work consists of an outer and inner skin 
of duralumin. These two skins are formed from interlocking 
panels and then bonded together by a hard centre layer of 
foamed polyurethane. 

It is claimed that, while retaining excellent stability, the 
coaches weigh about 10 tons or one-third less than if they were 
made of steel. The plastic layer provides 
insulation against heat, cold and noise. 

Plastics are also extensively used for 
interior furnishings. 

[Farbenfabriken Bayer, Leverkusen- 
Bayerwick, West Germany.] 

Computer For Brisbane 

QUEENSLAND’S industry moved into 
^ the electronic age recently when the 
Treasurer, Mr T. A, Hiley, officially opened 
the State’s first commercial computer 
bureau. 

The Bureau, established by the National 
Cash Register Company at a cost of more 
than £50,000, brings Brisbane’s data pro¬ 
cessing facilities into line with the most 
modern available in Sydney and Melbourne. 

Hub of the N.C.R. bureau will be a type 
390 computer which has been designed spe¬ 
cifically for business data processing. Bureau 
staff will train personnel of firms buying 
type 390 computers in programming and 
operation of the machines, as well as pro¬ 
viding a data processing service to com¬ 
panies too small to own a computer. 

Diamond Dust Dentures 

QIAMOND dust mixed in plastics is claim¬ 
ed by an American company to make 
false teeth which are as brilliant as porce¬ 
lain but not so brittle. The mix is now 
being offered to dentists. 

[Diama-Dust Company, 1661 E.14th 
Street, Brooklyn, New York, U.S.A.] 


gMALLER versions of the asdic units used in larger fishing 
vessels for detecting fish shoals have been developed in 
Norway for use on craft down to 40 feet long. 

The instrument enables fishermen to locate and hear shoals 
at a range of 1,250 metres from the vessel. Shoals are regis¬ 
tered on paper and simultaneously heard through a loudspeaker 
or earphones. 

[Junior Asdic, Simonsen and Mustad A/S, Horten, Norway.] 

Heat Resistant Steel 

DECENTLY developed in Czechoslovakia is a steel said to be 
particularly suitable for use in steam turbines. It consists 
of 12 per cent chromium steel to which tungsten, vanadium 
and nickel have been added. A heat treatment is said to add 
considerably to the heat resistant properties of the steel. 

[Zavody V. I. Lenina, Narodni Podnik Plzen, Pizen, Czecho¬ 
slovakia.] 

Bottles For Tablets 

idea for stopping pills and tablets from shaking about in 
their bottles comes from Germany. 

A short, tubular bottle has been designed and this is fitted 
with a plastic screw cap to which is attached an elastic tubular 
bellows. As the bottle is gradually emptied the bellows extends 
and presses gently down on the remaining pills. The bellows 
are said to be more effective than cotton wool. 

[Mr A. Geiger, Garmisch-Partenkirchen, Aussere, Maxi¬ 
milian Strasse la, Germany.] 

Glass "Gravel" 

REPORTED to have been developed in the Channel Islands is 
a simple machine for converting unwanted bottles, jars 
and other waste glass into a “gravel” for use in commercial hor¬ 
ticulture. 

The gravel is said to be suitable for growers who use methods 
akin to hydroponics where crops are planted in coarse sand or 
peat and periodically flooded with nutrients in solution. Unlike 


From Melbourne comes this picture of a Universal Automobile Chassis 
Straightener, designed by Haack Motors Pty . Ltd. With the body tilted in 
any convenient position, work can continue underneath the vehicle and on 
top simultaneously. A "Portapower" attached to one vertical side member 
can be slid along to pull or push , as required, on any section of the body. 
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The only 
Miniature 
Soldering Iron 
with Six-second 
Heating . a 


EVEN THE 


MOST DELICATE 


k '.m ■ 


COMPONENT 


Employing the time-tested and exclu¬ 
sive patented features of the univer¬ 
sally accepted larger SCOPE iron 
MINISCOPE MSI provides six-second 
heat and as the heat is generated at 
the tip it is ideal for delicate work in 
a maze of wiring and will perform the 
functions of irons rated to 35 watts. 
The MINISCOPE is suitable for opera¬ 
tion on any voltage from 2.5 volts to 
6.3 volts A.C. or D.C. MINISCOPE 
is fully guaranteed only when used 
with the specially designed Standard 

National Scope Transformer.- 

The switching lever facilitates your 
control of the iron and may be 
operated by the thumb or forefinger 
yet MINISCOPE weighs only 21/2 Ozs. 


* Switch lever is spring steel, plastic coated. * New handle—now even stronger. 




0000 


SCOPS De Luxe in 
re-usable pouch pack 
—59/6 retail 


SCOPS Standard Soldering 
Iron —55/- retail 


Vibroscope etching 
tool retails for 35/- 


USS ONLY a 

genuine NATIONAL 
Transformer- 
55 /- retail 


THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL 
TRANSFORMER — AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

Australian and Overseas Agents- . AUSTRALASIAN ENGINEERING 

WM. J. McLELLAN & CO. PTY. LTD. Victoria. EQUIPMENT CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111* 202 Bell Street, Preston. 44-0491 

QUEENSLAND: K. H. DORE & SONS, , TASMANIA: W. P. MARTIN PTY. LTD., .NEW ZEALAND: H. W. CLARKE (N.Z.) LTD., 

505-507 Boundary Street, Brisbane. 188 Collins Street, Hobart. | 42-46 Cable Street Wellington C 3 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD., WESTERN AUSTRALIA: I. W. HOLMAN & CO., H. W. CLARKE (N.Z.) LIMITED, 

102 Gilles Street. Adelaide. I 249 James Street, Perth. 1 10 Teed St.. Newmarket. Auckland. S.E.l. 

































SCIENTIFIC NEWS-coni. 

sand or peat, the glass gravel is chemically inert and cannot 
absorb nutrient meant for the crops. 

[Workshop Foreman, Burgess Engineers Ltd., Guernsey, 
Channel Islands.] 

Telephones To Match 

TELEPHONES can be easily made to fit in with the colour 
scheme of a room with the aid of sets of plastic frames now 
being sold in France. They are available in seven different 
colours and cover both the body of the instrument and the 
receiver. They are fitted and removed quite easily. 

[Didier-Dome, 63 rue Saint-Didier, Paris 16e, France.] 

Rust-Free Steel 

JAPANESE company says it has found an improved way 
of coating ordinary steel with a thin layer of chromium so 
as to provide a resistance to corrosion almost equal to that of 
stainless steel. 

The article is electro-coated in the usual way but by adding 



Ten U.S. air craft carriers are currently being fitted with 
Pilot Landing Aid Television (PLAT) to increase the 
safety and precision of carrier landings. Four cameras 
per ship are involved in this joint Marconi-Ampex instal¬ 
lation, two of the cameras being lined up with the 
optimum approach path from modified lighting blisters 
on the deck near the touch-down point. Videotape re¬ 
cording retains a record of each landing for later 
examination, if required . 

a special chemical agent to the bath it has proved possible to 
use chromium in its less oxidised state. Subsequently heat- 
treatment allows the chromium to diffuse into the steel. 

[Yawata Iron and Steel Co. Ltd., No. 1 1-chome, Maru- 
nouchi Chiyoda-ku, Tokyo, Japan.] 

Headlamps Swivel 

QAR head-lights which can be swivelled to the left or right 
so that a driver can see down a side road before turning 
have been designed in India. Control is from within the car 
and the lights can be fitted in any of the usual places. The 
mechanism can be attached to existing vehicles. 

[Council of Scientific and Industrial Research, Old Mill 
Road, New Delhi, India.] 

Pens Contain Paper 

gALLPOINT pens which contain a supply of paper for making 
emergency notes are being offered by an American company. 
The paper is carried in the form of a roll inside the outer 
cover, around the ink tube. When needed, the paper can be 
pulled off the roll through a slit in the side of the cover. 

[J. A. Bennett and Company, Osgood, Indiana, U.S.A.] 

And For Surgeons 

gUITABLE for medical practitioners and veterinary surgeons 
is a ballpoint pen, patented by a German, that can be used 
for snipping off the tops of ampoules. 

The inner surface of the spring clip is hardened and shaped 
like a saw and the narrow top of the ampouls is simply inserted 
behind it and twisted. 

[Mr F. W. Schmitz, Leitlestrasse 22, Garmisch-Partenkirchen, 
Germany.] 
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Cheaper Oxygen 

MEARLY ail the nitrogen in free air is passed as almost pure 
oxygen into a room by an air-conditioning machine built 
in America. . _ , 1 

The machine is said to supply oxygen to patients for about 
four dollars a day, compared to six to eight dollars for conven¬ 
tional oxygen tents. At the same time, the patient is free to 
move about the room, eliminating the psychological disadvan¬ 
tages of tents or masks. The installation can be used in a 
hospital or at home if needed and it is possible to use the machine 
continuously. 

[Esso Research and Engineering Company, Linden, New 
Jersey, U.S.A.] 

Disposable Pots 

J-JEAVY wire and thick aluminium foil make disposable cooking 
* utensils which can be discarded after use. 

Intended for American campers, the wire and foil are sold 
as a kit. The wire is bent into a rough circle with a protruding 
loop for handle. The edge of a foil disc is crimped around the 
wire, leaving enough slack to form a shallow frying pan or 
saucepan. 

[Donlee Metal Products Co., 14 Cameer Avenue, Ruther¬ 
ford, New Jersey, U.S.A.] 

Prevents Welding Cracks 

gPECIAL ingredients claimed to prevent welded steel seams 
from corroding or cracking are included in a welding flux 
developed by a German company. The flux is said to induce 
the formation of a fine, strong structure. It is said to be 
suitable for use in electro-slag and submerged arc welding. 

[Wacker-chemie GmbH, 22 Prinzregentenstrasse, Munich 22, 
Germany.] 



One-Man TV Station 

IT has been estimated that the average television program is 
1 at least seven times as expensive to produce and transmit than 
a corresponding program on “sound” radio. The E.M.I. Cwn- 
pany, however, has produced a pocket-sized television station, 
which will financially suit the less deep pocket. The station 
is intended for educational use and the equipment will enable 
a teacher to reach a large number of students on the closed 
circuit principle. But by means of a low-power transmitter and 
a 50-foot aerial mast, the programs can also be seen and 
heard by outlying schools within a five-mile radius. Within 
these modest limits, the cost of television transmission is con¬ 
siderably cheapened, the more so because the teacher himself 
constitutes the entire production team. Apart from the teacher, 
the station operator is the only other person concerned with 
putting the programs out and his equipment is as comprehensive 
as it is simple. It includes everything from a live pick-up 
camera to film and slide projectors. 


Light Concrete From Slag 

t IGHTWEIGHT concrete is being made from unwanted slag 
" or scum from phosphate refining processes by a German 
company. The scum is taken from the electric furnace where 
it is produced and then made light and porous by passing steam 
or air through it. 

Its high porosity makes it a good insulator against heat, 
even at temperatures in excess of 1,000 degrees Centigrade, it 
is stated. It does not absorb much water when formed into 
concrete. 

[Knapsack-Griesheim A.G., 22c Knapsack bei, Koln, Ger¬ 
many.] j 
















VERTICAL 
FOR BENDIGO 
1 AND 8 

HORIZONTAL 
FOR BALLARAT 
3 AND 6 


5-ELEMENT 

WIDE-SPACED 

YAGIS 


They're quality! 

BENDIGO - BALLARAT 


BENDIGO 

MODEL 601 FOR CHANNEL 1 

BALLARAT 

MODEL 603 FOR 3 


"Big Ten" 
10 el. YAGI 


BENDIGO 

MODEL 1021 FOR CHANNEL 1 
BALLARAT 

MODEL 1023 FOR CHANNEL 3 


SPECIALLY DESIGNED FOR FRINGE AND DEEP FRINGE USE, WHERE CHANNEL 8 
OR CHANNEL 6 YAGIS ARE ALREADY UP 


A. 


B. 



D. 


Channel Master Yogis set the standard 
in the fringe. Single channel—highest 
gain—most efficient stacking. 


A. BENDIGO 

Model CM4 Maverick, Channels 

1 & 8 . 

BALLARAT 

Model CM4 Maverick, Channels 
3 8. 6. 

Ideal for primary reception areas. 
Efficient, economical. 


B. BENDIGO 

Model 309 Commuter, Channels 
1 to 3, 6 to 10. 

BALLARAT 



Model 309 Commuter, Channels 
1 to 3, 6 to 10. 

Where higher gain, directivity and 
front-to-back ratio is required. Excel¬ 
lent anti-ghost aerial. 


C. BENDIGO 

Model 257 Colinear, Channels 
1 & 8 . 

BALLARAT 

Model 257 Colinear, Channels 
3 & 6. 

Famous Channel Master design. 
Renowned for high gain, needle sharp 
directivity. Top fringe performance 
stacked. 


D. BENDIGO 

Model 1008 10 el. Yagi, Channel 

8 . 

BALLARAT 

Model 1006 10 el. Yagi, Channel 

6 . 


MODEL 269 CHANNELRAY 

High gain, robust construction. 

A fine fringe performer. 

VERTICAL HORIZONTAL 

FOR BENDIGO FOR BALLARAT 

1 AND 8 3 AND 6 


FOR ALL CHANNEL 
C 0 V E R A G E—T H E 
FAMOUS CROSSFIRE 
SERIES 

CHANNEL MASTER 

PTY. LTD. 

(A Division of Ferris Industries 
Limited) 

44 Egan Street, Richmond, 
Victoria. 

PHONE: 42 3141. 


26 


Radio, Television & Hobbies, April, 1963 














































































SCIENTIFIC NEWS 

—cont. 

Coaxial Cable 

Australian company installed all the 
complex electronic equipment in the 
Sydney-Canberra-> Ibourne coaxial cable 
TV link, which came into operation on 
February 12—in time for interstate tele¬ 
casts of the fifth Test match in Sydney and 
the arrival of the Queen on February 18. 

Besides installing the electronic equip¬ 
ment, the company has arranged and co¬ 
ordinated the supply of all equipment and 
power supplies used for the cable and has 
undertaken the full responsibility for the 



at high speed, as four remotely controlled 
cameras, with automatic light control, keep 
constant watch on the laboratory’s powerful 
dynamometer wheels. 

An operator can adjust the test machines 
and automatically select viewing angles of 
the TV cameras without leaving the main 
control panel. 

Fastest Airliner 

QWISSAIR will soon introduce the world’s 
fastest jet airliner, an improved version 
of the Convair 990 Coronado. The new 
model of the familiar Convair has a top 
speed of 682 m.p.h. and a cruising speed 
of about 620 m.p.h. 

Modifications included new leading edges, 
additional Kruger flaps, aerodynamically im¬ 
proved fairings of the nacelles, and new 
fillets over the attachments of the wings to 
the fuselage. No mechanical modifications 
were made but the engines use far less fuel 
because of reduced wind resistance produced 
by the extensive streamlining. 

370,000.000 Radios 

THE total number of radio receivers 
4 throughout the world has reached 370 
million, according to the B.B.C.’s annual 
report, published recently. 

This represents an increase of 56 per 
cent since 1955, and it means that there 
were now 125 radio sets for every 1,000 
people in the world. 

Footnote: Philips radio products chief in 
Australia, Mr John Ivimey, said recently 
that the Australian market for portable 
radios alone was expected to exceed 225,000 
units in 1963. 

Room At The Bottom 

SUITCASE with a separate compart¬ 
ment at its base, accessible from out¬ 
side, for holding shoes or other items has 
been put on the market by a French com- 


A new pocket respirator devised for 
use against low concentration of acid 
gases and toxic vapours . It was exhi¬ 
bited recently in London at the 
Industrial Safety Conference and Ex¬ 
hibition, organised by the British 
Safety Council . 


he compartment is fitted with a zip and 
lined with a washable material. 

[Ets. Lancel, 3 Impasse de la Planchette, 
Paris 3e, France.] 

emergency Generator 

'THE Allison Division of General Motors 
has produced a powerful new ram-air- 


satisfactory performance of the whole pro- driven pump-generator which has been 
j ect . made standard equipment on the supersonic 


This huge task was entrusted by the Lockheed F-104 G Super Starfighter now in 
P.M.G.’s Department to the Telecommuni- production for the atr forces of Canada, 
cation Company of Australia Pty. Ltd.. a Germany and Japan. 


division of & Electrical Industries ?ty. 
Ltd. 

The £ 6-million coaxial cable link — the 


The pump-generator is an auxiliary power 
system which by either gravity or airflow 
diversion will provide emergency electrical 


largest communication project ever under- ° r hydraulic power for the aircraft. 

, taken by the P.M.G.’s Department — is also The unit consists principally of an air 
the biggest contract ever gained by T.C.A. turbine, rated nominally at 12,000 r.p.m., 
against strong competition from local and driving a 3370-watt .generator and a 4*-gal- 
overseas tenderers. lon-per-minute pump. It weighs only 36 

Although the electronic equipment sup- lb, is l|in long and has a propeller dia- 
plied by T.C.A. was made overseas by meter of 12in. 

Philips affiliates, it was installed, lined up Featuring an improved propeller blade 
and tested by a team of Australian elec- design the pump-generator is engineered to 
I tronics engineers and technicians, and future operate efficiently in air speeds ranging 
I replacements will be manufactured in Aus- f f °m 190 to 900 miles an hour. 

.. “ The generator recently was credited with 

saving a multi-million-dollar Douglas A4D 
Skyhawk attack bomber by making it pos¬ 
sible for the pilot to use his radio, instru¬ 
ments and trim tabs for a safe landing after 


Itralia by T.C.A. at Philip's Hendon fac¬ 
tories. 


Test In Safety 

I ENGINEERS at an American company's an electrical power failure. 

I new indoor tyre testing laboratory at The plane was flying cross-country in a 
IBrecksville, Ohio, have close-up views of car heavy overcast at 35,000 feet when the in¬ 
land lorry tyres undergoing high-speed en- struments became inoperative and the can 


■durance tests, without exposing themselves 
■to injury—thanks to British television. 

Constant observation of test operations is 
■made possible by four EMI Electronics 
■cameras, installed in two Fairbanks-Morse 
■closed-circuit television systems. 

The high-definition television equipment 
■forms part of two comprehensive road test 
■simulators designed to measure the response 
■of new tyre designs to the most severe 
■operating conditions. Test engineers are 
■shielded from the severe hazard that can 
| result from failure of a tyre or test assembly 
Radio, Television & Hobbies, April, 7963 


opy began frosting over when the heater 
failed. 

After trying unsuccessfully to get the in¬ 
struments working the pilot pulled the 
emergency generator. He descended to 
20,000 feet then to 13,500 when gradually 
gyro, radio and other instruments began 
responding and he was able to establish 
radio contact with Standiford Field, 
Lousisville, Kentucky. 

The controller soon talked him down out 
of the overcast into what the pilot described 
as an “uneventful” landing. 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 

Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

Australian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St, Sydney. 2 0233, Ext 279. 

M.4U 
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The new control unit in 
conjunction with our 
Play master 101 Basic 

Amplifier . 


Here Is an amended version of our popular Paymaster Crystal Control 
Unit, offering higher gain to match present-day pickups, easier con¬ 
struction for those who are not too sure of themselves and the oppor¬ 
tunity to effect some saving in overall cost. It is an ideal companion 
unit for our low-cost Playmaster 101 Basic Amplifier. 


By John Davidson 


P ERHAPS, at the outset, we should 
define a few terms for the sake of 
new readers. 

First our term “Control Unit” refers 
to a supplementary unit which attaches 
to the main amplifier through a multi-¬ 
way flexible cord. It receives signal in¬ 
put from the radio tuner and pickup, its 
controls and internal circuitry allowing 
the desired signal to be selected, the vol¬ 
ume and tone to be adjusted, as also 
the balance between stereo channels. 

Whereas the main power amplifier 
(or “Basic Amplifier” as we often term 
it) can be mounted in any convenient 
position, usually in the bottom of the 
cabinet, the Control Unit is normally so 


placed as to put the control knobs in a 
conveniently accessible position. 

While a good many amplifiers, these 
days, are compressed into a single case 
(we call them “Unit” amplifiers) the 
separate Control Unit idea has physical 
advantages for some installations. 
Added to this, the isolation between in¬ 
put circuits and power supply equipment 
makes it somewhat easier to achieve a 
low hum level. 

The word “Crystal” ahead of “Con¬ 
trol Unit” indicates that the unit is in¬ 
tended primarily for use with a crystal 
or, more correctly, a piezo-electric type 
of pickup. Electrically, this infers suit¬ 
ability for an input signal level of 100 
or more millivolts RMS and offering 


A NEW 

!<iumaiter 

CRYSTAL 

CONTROL 

UNIT 


little or no fixed equalisation or fre¬ 
quency balancing, in accordance with the 
natural charactistics of a crystal element. 
(The discussion elsewhere under “Audio 
Topics” will shed more light on the 
statement.) 

Because of its moderate gain and lack 
of fixed frequency compensation, a Con¬ 
trol Unit designed for crystal pickups 
is normally a good deal simpler than one 
to go with magnetic pickups — the 
combination of a magnetic pickup and 
a Control Unit for same involving an 
outlay well outside the normal enthus¬ 
iast’s idea of “economy.” 

Actually the term crystal is becom¬ 
ing something of a misnomer, these days, 
because the traditional “rochelle salt” 
crystal elements are gradually being dis¬ 
placed by another type of piezo-electric 
element made from a synthetic ceramic. 
These are much less prone to failure 
from heat and/or high humidity; they 
deliver somewhat lower signal voltage 
but still resemble the crystal element in 
not requiring any substantial degree of 
frequency compensation in the amplifier 
system. 

Perhaps we should begin referring to 
the appropriate type of Control Unit as 
a Crystal/Ceramic type, though this be¬ 
comes something of a mouthful. 

We have described several Crystal 
Control Units during past years, the last 
occasion being in the July 1959 issue. 
However, since then, the basic circuit 



A rear view of the 
unit showing the 
new sub-chassis 
which attaches to 
the front panel, 
allowing approxi¬ 
mately 1 I'm be¬ 
tween the lower 
surface and the 
lower edge of the 
panel for the 
wiring. The sock¬ 
ets below the sel¬ 
ector switch are 
for the two pick¬ 
up inputs . 
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arrangement has been incorporated in 
our Unit Amplifiers and modified to 
some advantage in the process. 

One such modification was the use of 
an additional switch pole enabling the 
radio tuner input signal to be earthed 
when not required, the switch now be¬ 
ing a four-pole five-position type. This 
minimises the risk of radio signals being 
heard as a faint background when the 
switch is in one of the pickup positions. 

Additional sensitivity has been obtain¬ 
ed by changing the values of particular 
capacitors and a resistor in the continu¬ 
ously variable treble and bass controls 
and reducing the losses prior to 
the input grids by modifying the balance 
control divider network. We shall have 
more to say about sensitivity later. 

From the mechanical viewpoint we 
have retained the same front panel and 
metal label as before but substituted a 
flat sub-chassis, similar to our more re¬ 
cent Control Unit No. 10, in preference 
to the vertical bracket of previous units. 
The new layout allows a clearer presen¬ 
tation of the wiring to be achieved, which 
was one of our objectives. 

This is all the metal work which will 
be required for many installations, sav¬ 
ing the cost of a shield box. 

In addition, we suggest a means of 
reducing the number of plugs and sockets 
between the separate chassis (amplifier, 
control unit, tuner) by the use of a tag- 
strip at the rear edge of the chassis, 
along which the various interconnecting 
leads can terminate. 

You will recall that the Playmaster 
101 Basic Amplifier has an input sen¬ 
sitivity of 200 millivolts RMS for great¬ 
er than 10 watts output. The earlier 
10 and 17 watt Basic Amplifiers also 
had similar sensitivity figures, usually 
between 200 and 250 millivolts. 

Although there has been a gradual 
trend to sacrifice output level for im¬ 
proved performance in other respects, 
the majority of crystal and ceramic 
cartridges are capable of delivering 500 
millivolts or more on signal peaks. This 
being so, a Control Unit functioning 
between pickup and Basic Amplifier 
does not normally need to contribute 
much, if anything, by way of gain. 

However, the tone control facilities 
within the unit do introduce quite large 
losses and these have to be restored by 
the use of an amplifying stage. For ap¬ 
proximate unity gain overall, a 12AU7 
medium-mu twin triode is adequate with 
one section in each stereo channel. 

With the circuit as shown, and using 


The underneath 
view can be dir¬ 
ectly compared 
with the wiring 
diagram on page 
31 as the posi¬ 
tion of compon¬ 
ents is almost 
identical. All re¬ 
sistors are of the 
half-watt . type 
and the capaci¬ 
tors chosen are 
quite small phy¬ 
sically. Our lay¬ 
out should be 
easy to duplicate . 
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SELECTOR 

SWITCH 


i TO TUNER 



1 REVERSE w 

2 STEREO _ Sid, 

3 MONO I T TT 

4 RADIO “=r f-e t 

5 SPARE 1 T 


PLUG 
TO BASIC 
AMPLIFIER 


PLAYMASTER 104 CONTROL UNIT 


The 12AU7 and 12AX7 valves are interchangeable with regard to pin connec¬ 
tions but the gain of the latter is considerably greater . Present circuit 

constants will suit both valves, although a slightly lower value cathode 
resistor is suggested in the data book of the 12AX7. The tuner leads are 
not terminated on the usual 5-pin socket but the respective pin numbering is 
given for those who may require it. 


the 12AU7, the input sensitivity is 290 
millivolts for an output of 200 milli¬ 
volts, the latter sufficient to drive the 
101 Playmaster to 10-fl0 watts. 

Very few people indeed can use that 
much power in a private home and, hav¬ 
ing respect to this fact and margin of 
signal output available from most crystal 
and ceramic pickups, the system has 
ample gain for all practical purposes. 
This much was amply demonstrated, 
using typical current model pickups 
playing equally typical mono and stereo 
LP discs. 

It so happens, however, that the search 
for still higher quality from piezo-electric 
type pickups has already produced one 
with a lower order of output than usual 
and there is nothing to say that other 
manufacturers will not follow suit. 

The pickup to which we refer is the 
Acos Hi-Light which, when tested on 
typical tracks, produced an RMS signal 
output on musical peaks of about 140 
millivolts. In practice, this was enough 
to drive the 101 Basic Playmaster to 
good volume for home listening but there 
was no leeway for more extrava¬ 


gant requirements or for lightly record¬ 
ed discs. 

In an effort to provide sufficient gain 
for cartridges of this type we found it 
necessary to consider the use of the 
12AX7 high-mu twin triode. This has 
the same pin connections as the 12UA7 
but we knew that considerable losses 
in treble response would be evident, due 
to Miller Effect. 

The input sensitivity obtained with 
this valve proved to be 90 millivolts for 
200 millivolts output, which would ap¬ 
pear adequate for low output cartridges. 

But what of frequency response? The 
tapering off of the high frequency res¬ 
ponse was such that, at 10 Kc where 
we had previously a maximum boost of 
10 db, the best available was 2 db above 
the level at 1 Kc. 

In short, we had to use most of the 
normal treble boost facility to offset the 
losses inherent in the unit. While this 
sounds worse in the saying than it is 
in practice, it is better if the normal 
range of the tone controls can be re¬ 
tained. 

Unfortunately steps to reduce Miller 








































































TOOK. 

BOXES 


\ strongly constructed steel chest measuring 
18in. x 7fln. x 1 lin. and featuring:— 

A fixed tray to accommodate a set of each, S.A.E., A/F., and 
Whitworth socket spanners and accessories. 

' Two drawers with specially designed channel slides for 
smooth operation and th give full support in any position. 
These drawers are partitioned to accommodate S.A.E., A/F., 
and Whitworth, King, Double-End, Tappet and Ignition 
Spanners, etc. The third drawer, which is a removable one, is 
undivided, will accommodate adjustable wrenches and other 
sundry tools. 

► The Chests are finished in two-tone stoving enamel and 
packed individually in strong corrugated board cartons. 

► A Chest. Handle is fitted to each end for ease of carrying when 
loaded with tools. £8/17/- 


S3). 


"PIPGRAS” HOLE PUNCHES 

“PIPGRAS” Hole Punches are made from Alloy Tool 
Steel, and cut clean and accurate holes in sheet metal. 
They make a smooth perfect>hole without reaming or 
filing. 

SCREW TYPE, ROUND 

Supplied with “UNBRAKO” High Tensile Socket Screws 
and Wrenches. Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

fin 

0.507in 

— 

fin 

21/8 

40.S 

fin 

0.618in 

fin 

5/16in 

21/8 

48.S 

fin 

0.742in 

fin 

5/16in 

28/- 

56.S 

fin 

0.884in 

fin 

fin 

38/- 

64.S 

lin 

1.008in 

— 

fin 

41/- 

72.S 

lfin 

1.133in 

fin 

fin 

45/4 

76.S 

1 3/16in 

1.172in 

— 

fin 

45/4 

80.S 

lfin 

1.258in 

— 

fin 

49/8 

88.S 

Ifin 

1.382in 

lin 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt 
and Nut. Cut holes in sheet metal up to 16 gauge. 


96.S 

lfin 

1.512in 

— 

9/16in 

66/8 

112.S 

lfin 

1.762in 

lfin 

9/16in 

76/- 

128.S 

2in 

2.014.S 

lfin 

9/16in 

83/4 


CHESTS OF DRAWERS 

Three types of Galvanised Chests measuring 17f”x6f”x 
lli”, containing 16 drawers, each measuring 6f”x3f”x 
2 *”: 

• TYPE C.D.I.—As illustrated, with 16 undivided 
drawers. £3/5/-. 

• TYPE C.D.2.—As illustrated, with 16 triple com¬ 
partment drawers. £3/14/-. 

• TYPE C.D.3.—As illustrated, with 8 triple com¬ 
partment drawers, and 8 undivided drawers. 
£3/10/-. 

The Chests are finished in blue hammertone stoving 
enamel, are complete with identification cards and 
packed in strong corrugated cartons. 

Provision is made for all units to be bolted together in 
tiers. 


CHEST OF DRAWERS. TYPE C.D.4. 

A 174”x6f”xllf” Galvanised Chest containing 4 full- 
length drawers each measuring 15f”x6f”x2f”. Finished 
in blue hammertone stoving enamel. £3/5/-. 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 30 Buckland St., Chippendale. Phone 69 4701. 
86-88 Bathurst Rd., Orange. Phone 2055. 

Pirie St., Fyshwick, Canberra. Phone 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone 690 300. 
SOUTH AUST.: 55 Flinders St.. Adelaide. Phone 8 5317, 


Q’LAND.: 50 Little Edward St., Brisbane. Phone 2 3093. 

N. Q'LAND.: Cnr. Ingham Rd. & Echlin St., Townsville Ph. 6061. 

WEST AUST.: 437 Murray St., Perth. Phone 212501. 
TASMANIA: Home Crafts Pty. Ltd.. Hobart, Launceston, Burnie 
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MECHANIC’S TOOL CHEST 


TYPE T.C.I. 


TYPE C.L.5. CARPENTERS 

A large capacity jox, 33” x 7f” x 18”, featuring a solid 
drawn lid, and r ade throughout of heavy gauge steel. 
This box is spe* tally constructed to accommodate and 
protect a set o f Carpenter’s Tools and has separate 
compartments for saws, chisels, bits, tape, etc. Also 
brackets to hold planes, brace and level, in addition to 
a large capacity general storage space. 

Top and handles are fitted to faciliate carrying whdn 
loaded. 

Both lid and front panel are Fitted with full- 
length hinges and the box is finished in baked enamel. 
£14/8/11. 












SELECTOR 


VOLUME 


TREBLE 


BALANCE 


: (i 


47K 


39 K 




YD 


25+1 


39Kh \ 


68 K 


V. 


m 


-VALVE 

SOCKET 


2 -4- 1 H.T. 6.3V 
OUTPUT 


H.T.-4-RADIO 
TUNER' INPUT 


r Sla. 


WAFER 
NEAREST 
INDEX 
PLATE 

Sib 


WAFER REMOTE 
FROM 
INDEX 
PLATE 

Sid' 


CH 2 

qJ£jj> 


^ CH 1 

^INPUT SOCKETS 


Effect, such as using feedback or lower¬ 
ing the triode plate load resistors, both 
affect gain and would put us right back 
where we started—roughly equivalent to 
the 12AU7 condition. 

On second thoughts we decided that 
it would be much simpler circuitwise to 
provide a rise in treble response by the 
use of a small correction capacitor across 
the 470K resistors in the input/balance 
circuit. This would not unduly upset 
the operation of the balance control or 
the impedance into which the cartridge 
would operate at the lower frequencies. 

A 125 pF capacitor connected across 
the above resistors of both channels suf¬ 
ficiently compensated for the high fre- 
i quency loss due to Miller Effect, so that 
lour new set of curves were very similar 
| to those obtained when using the 12AU7. 

In fact, the above procedure introduc¬ 
ed such a marked improvement to the 
“flat” response through the Control Unit 


The wiring diagram, a much called-for aid, will assist those who are not too 
sure of themselves when it comes to interpreting our schematic circuit . The 
switch waters are viewed from the rear and are at present in the stereo 
reverse position, so that rotation as viewed will be anti-clockwise . 


that we now recommend that a small 
capacitor of, say 33 pF be used in this 
position when the 12AU7 valve is used. 

A final overall check of the circuit 
with both valves, the 12AX7 with a 125 
pF correction capacitor and the 12AU7 
with a 33 pF capacitor, revealed that in 
the “flat” position of the treble and bass 
controls, the maximum deviation did not 
exceed 1 db from 20 cps to 14 Kc. 

By the way, the terjja “flat position” 
does not refer to having the treble, bass 
and balance controls in their exact 
middle position mechanically. What we 
normally do is to set the balance con¬ 
trol to the mid position, apply a signal 
to the input from our audio signal gener¬ 
ator, and switching between 100 cps, 1 


Kc and 10 Kc, adjust the tone controls 
to obtain three similar output readings 
on the VTVM. 

The readings are taken with the Basic 
Amplifier connected which takes into 
account any incidental losses. 

It so happens that the electrically 
“flat” position occurs with the controls 
at somewhere near mid setting and, lack¬ 
ing test facilities, this is a reasonable 
setting from which to start. However, 
even exact setting of the controls does 
not take into account peculiarities of the 
pickup, the speaker system and the listen, 
ing room, so that the final choice is as 
well made as a result of fairly lengthy 
listening to determine how best overall 
balance is obtained. 


BEND DOWN 


-r- 


Our new sub-chassis is almost a sawn-off ver¬ 
sion of that used in the control Unit No. 10. 
The flange to the left attaches to the panel 
between the bass and treble controls while 
that to the right attaches between the selec¬ 
tor and balance control. Matching holes may 
need to be drilled in the panel and counter¬ 
sunk, being hidden by the label . 
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Transformers and chokes for every requirement! 



STEP 

DOWN 


TRANSFORMERS 


FERGUSON TRANSFORMERS' RANGE OF STEP-DOWN TRANSFORMERS ARE DESIGNED TO COVER 
THE WIDEST RANGE OF VOLTAGE AND VOLT-AMPERE RATINGS FOR ALL REQUIREMENTS. 


TYPE 

No. 

PRIMARY 

VOLTS 

SECONDARY RATING 

OUTLETS 



SOLDERING IRON TRANSFORMERS 

Insulated 



Tap-changing plug on secondary 

Terminals 

TS7/20 

240 

5, 6 or 7V-20 Volt-amperes 


TS8/30 

240 

6. 7 or 8V-30 Volt-amperes 

Two 

TS12/40 

240 

10, 11 or 12V-40Volt-amperes 




12V STEP-DOWN TRANSFORMERS 

Terminal 

Taps 

TS12/12 

240 

12V, Tapped 8V, 4V-1A 

Four 



32V STEP-DOWN TRANSFORMERS 

2-Pin 

Polarised 



Enclosed in pressed steel covers 

Socket 

TS32/60 

240 

32V-60 Volt-amperes 

One 

TS32/125 

240 

32V-125 Volt-amperes 

One 

TS32/200 

240 

32V-200 Volt-amperes 

One 



’Enclosed in steel cases 


TS32/125A 

240 

32V-12S Volt-amperes 

Two 

TS32/200A 

240 

32V-200 Volt-amperes 

Two 

TS32/500A 

240 

32V-500 Volt-amperes 

Two 

TS32/750A 

240 

32V-750 Volt-amperes 

Two 

j TS32/1000A 

240 

32V-1000 Volt-amperes 

Two 



115V STEP-DOWN TRANSFORMERS 

2-Pin 



Enclosed in pressed steel covers 

Sockets 

TS115/30 

240 

115V-30 Volt-amperes 

One 

TS115/60 

240 

115V-60 Vo«t-amperes 

One 

TS115/100 

240 

115V-100 Volt-amperes 

One 

TS115/150 

240 

115V-150 Volt-amperes 

One 

TS115/200 

240 

115V-200 Volt-amperes 

One 

TS115/300 

240 

115V-300 Volt-amperes 

One 



Inclosed in steel cases 


TS115/500 

240 

115V-500 Volt-amperes 


TS115/750 

240 

115V-750 Volt-amperes 

One 

TS115/1000 

240 

115V-1000 Volt-amperes 

♦+ See note? 



240V STEP-DOWN TRANSFORMRS 

2-Pin 

Sockets 

T5240/200 | 

240 

240V-200 Volt-amperes 

One 

* + An additional Outlet may be fitted as an extra. 


* All 32V "A" 

type are fitted with 6ft of 3 core flex and plug. 


All are fitted 

with outlet 

plug(s). 




THE COMPLETE RANGE OF STEP-OOWN TRANSFORMERS HAVE BEEN MANUFACTURED TO CONFORM TO THE 
REQUIREMENTS OF SPECIFICATION C126 AND ALL LOW VOLTAGE UNITS HAVE BEEN APPROVED BY SUPPLY 
AUTHORITIES AS MEETING THIS SPECIFICATION. 

Available from all leading suppliers throughout Australia. 

MANUFACTURED BY 


^FFFGUSONi 



PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W., JY0261 

Brisban 


Keith Percy & Co. Pty. Ltd. 
Weterloo St., Newstead. 2-1757. 


INTERSTATE AGENTS 
Melbourne—A. H. Nieholls & Co. 

22 Elizabeth St., East Bentleigh, XU 4252. 

.... _ . . . Perth—Athol M. Hill 

Ts ©;. n M a st W 8-702l. ' Dufh *" 842 H *V 2 '- 786 '- 

PLEASE SIND POP A FREE FERGUSON CATALOGUE 
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The arrangement of sockets and plugs on the rear of the metal shield box. 
which has been standard for earlier designs . It can also be used for our 
new Control Unit, should the hum fields in individual installations become 

too pronounced . 


At either extreme from the flat posi¬ 
tion the tendency is for the bass boost 
to be slightly greater than the bass cut, 
while the treble cut is greater than the 
treble boost. This is consistent with our 
previous circuits and is in line with requiring only a 12AU7 and the volume tended and to fit plugs and sockets for 

likely requirements. control not to be advanced beyond about connection to the Basic Amplifier and 

Returning, for a moment, to the mat- the half-way mark, it will often be found tuner. An accompanying picture shows 
ter of sensitivity, it is most important that no special shielding is required the standard method of wiring these, 
that the 12AX7 be used only with pick- around the sub-chassis. It can therefore From the photographs it will be seen 
ups known to have low output. This be used bare, saving the cost of the that the sub-chassis is attached to the 

arises from the fact that the pick- outer metal box which has hitherto been panel between the selector and balance 
up feeds directly to the grid circuits, the regarded as an essential item. control and between the treble and bass 

volume control being after the valve. If you want to provide shielding, controls by means of three countersunk 

There is an advantage in having the nevertheless, it is possible to contrive screws. The front label having the neces- 

circuit arranged in this way, the alter something from scrap metal, at virtually sary markings is held in place by the 

five control mounting nuts and the 
bezel. 

A wiring diagram has also been pre¬ 
pared to assist constructors in duplicating 
our layout and in obtaining the correct 
rotation of the pots for cut and boost. 
Three tagstrips are employed to provide 
additional anchoring points for com¬ 
ponents and the various conductors con¬ 
tained in the leads to the Basic Amplifier 
and tuner if required. 

Because of the many connections re¬ 
quired to be made to the two wafers 
of the selector switch, you may find it 
more convenient to wire this prior to 
mounting. A few short lengths of shield¬ 
ed cable have been used between the 
input sockets and switch, tagstrip and 

__ _ switch and also between the volume 

ioooo 20000 controls and tagstrip. 

____ ___ _ A piece of tinplate from a The appropriate wires to the Basic 

plaints of excessive hiss level. However, food container is one obvious possibility. Amplifier, two heater, two high tension 
it does mean that a high output cartridge Where the situation dictates that the and two shielded signal leads, all of about 
can overdrive a high-gain preamplifier full gain of the unit be used, and cer- 18 inches in length, terminate along this 
stage, causing marginal distortion or tainly in the case of a 12AX7, shielding tagstrip. They are then twisted or laced 
severe distortion according to the magni- will almost certainly be essential, either into a cord and the far end terminated 
tude of the effect. contrived as above or the normal shield on the appropriate pins of an octal plug. 



This set of curves 
describes the re - *io 
sponse of the 
control unit with 
the continuously 
variable tone con¬ 
trols at the limit 
and "flat" set¬ 
tings. The curves 
recorded using a 
12AX7 valve were 
very similar, ex¬ 
cept that the 
maximum treble 
boost was down 
by 2 db . 


native arrangement often leading to com- no cost. 










































































LAFAYETTE 

IMHO® 

ELECTRONICS 

1963 

Catalog No. 630 

Every item in this catalog is available, 
many from stock, others for prompt ship¬ 
ment from the U.S.A. Explanatory memor¬ 
andum furnished with catalog. 

The small charge for the catalog is to 
cover import duty, postage, etc., and will 
be refunded with an orde- for t 10 or 
more. 

SEND FOR YOUR COPY TODAY! USE COUPON BELOW OR WRITE . 




HERE IT IS—the 1963 catalog of 
Lafayette Radio Electronics Corpora¬ 
tion of U.S.A. packed with 1000’s of 
interesting items for the amateur, hi-li 
enthusiast, experimenter, technician, 
hobbyist, engineer, student, service¬ 
man . . . includes many exclusive 
LAFAYETTE lines . . . fully illus¬ 
trated. 


LAFAYETTE ELECTRONICS division of Electron Tube Distributors Pty. Ltd. 

3A, WELLINGTON STREET, PRAHRAN, S.I., VICTORIA 

Send GIANT 38BPage 1963 catalog No. 630. I enclose 12/6 bij Cheq./M.O./ 
P.N. I understand 12/6 will be refunded with my first order for £10. 

NAME ..... 


ADDRESS.. 


STATE.. 


R/43 


Just released! Onkyo 13 transistor high powered 
walkie-talkie to give you range, reception and 
clarity never before available in 
previous walkie-talkies. 


Features . . . drift-type 
transistors, noise suppres¬ 
sor, battery consumption 
indicator, level indicator. 
£135/-/* per pair — also 
single units. 

I 

P.M.G. APPROVED ON 27.24Mc. Mail Orders or C.O.D. accepted 

RALMAR DISTRIBUTORS 

II Randle Street, Sydney, 21-3167, 

Qld.—McIntyre 483 Stanley Street, Brisbane. 

W.A. — Automatic Device Pty. Ltd., 993 Hay St., Perth. 

Agent required tor South Australia! Please apply immediately. 


GIANT! 


NEVER 

BEFORE! 


A 500 MW 
WALKIE-TALKIE 
— 6 times the 
range of any 
previous models — 


units. Keep in mind the fact that the fila¬ 
ment line will be earthed in some way 
within the basic amplifier and therefore 
should remain isolated from earth 
throughout the control unit and tuner. 

It will be seen that there are two 
DC potentials supplied to the control 
unit via the octal plug which connects 
to the basic amplifier. One of these is 
the high tension to the control unit, 
while the other only anchors at the 
control unit, then continues on to supply 
the tuner. 

The procedure has been, in recent 
Playmaster designs, to mount all the 
decoupling components necessary for 
both the tuner &nd control unit within 
the basic amplifier chassis. 

Reference to the circuit of the Play- 
master 101 Basic Amplifier will reveal 
how these networks have been designed 
to step the voltage down firstly to supply 
the tuner and again for the control unit. 
As well as obtaining this progressive 
decoupling, values have been chosen to 
enable a voltage to be obtained at the 
control unit, which will not vary unduly 
whether the tuner is connected or dis¬ 
connected. 

If you are contemplating the use of 
an early Playmaster amplifier having no 
such inbuilt decoupling network, or 
some altogether different amplifier, we 
recommend that similar components be 
provided. 

The tuner will require about 250 
volts, while the control unit is usually 
operated on about 200 volts. However, 
any voltage between 150 and 300 will 
be suitable for the control unit, provid¬ 
ing that adequate decoupling is pro¬ 
vided within the amplifier. 

The 12AU7 version of our new con¬ 
trol unit can also be used in conjunction 
with a transistorised magnetic pickup 
preamplifier for low output magnetic 
pickups. Suitable preamplifiers were dis- 
cribed in the November, 1961, and 
August, 1962, issues. 

COMPUTERS 

REMEMBER 

(Continued from page 14) 

of the entire system. In general, the 
smaller the storage capacity, the faster 
will the wanted data be selected by the 
“read” device. Memories are thus classi¬ 
fied according to their access time into 
very fast access low capacity, fast access 
medium capacity, and slow access high 
capacity. 

Very fast access memories have a 
capacity of from 1,000 to 100,000 digital 
words. Medium volume fast access 
memories have a capacity of from 100,- 
000 to 1 million words whilst high 
capacity slow access can contain from 
1 million toi 20 million words. In very 
fast access memories the time taken for 
the read head to “find” the wanted data 
is from 1 to 20 millionths of a second. In 
slow access memories the time is about 
200 thousandths of a second. 

Many different devices have been used 
for storage of information in computers. 
These include the use of light, heat, 
magnetism, sound waves, mechanical de¬ 
vices and so on. Present day technique 
is rapidly superseding all but magnetic 
devices for use as memories. However, 
because of their interesting features and 
because some of the older type of com¬ 
puters still use delay lines and so forth, 
we will include a description of various 
type of memories in a subsequent 
article. 
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FROM THE SERVICEMAN WHO TELLS 


A DCAI I Y fR A Klk'Y D ere |\/PD During period of checking I did 

IVLML.L ■ V>IX/-\I^IX I l\bV«bl T CIV _ run across something which might have 

As a start, thi, month, it is my dubious privilege to tell you about one fon of^ n wo§r!top™he*Z£&* C i 

of the crankiest and most protracted service jobs that I have ever found that I could block the AVC ,sys- 

encountered. And if you've already started to envisage an obsolete or tem by Posing a positive voltage on to 

imported television set, forget it; This was a plain, ordinary 4/5 valve tbe AVC H ? c - Maybe the P u,Se frQm 

Ur** m.niaaI 7 hls domestic refrigerator was more 

broadcast mantel set. potent than any , had been able t0 

. manufacture? Maybe, if I traced and 

T° start at the beginning, the present grid of the output valve and it stayed cured the AVC blocking, it might have 
owner of the set obtained it, some there after 1 had carefully disconnected some bearing on this particular trouble, 
time aeo, from among the effects of a one end of the coupling capacitor to the a* ;♦ u**„ An ~A t a;a~u 


time ago, from among the effects of a 
deceased relative. He was very happy 
to get it, because it looked modern and 
attractive and could easily be carried 
from room to room. This last was im¬ 
portant to him, because he is retired and 


talks, gardening and a variety of other 
pet sessions. 

But, alas, the new set proved very 


?" e if* * ** coupling capacitor to the As it happened, I didn’t have on hand 
r ,u l » ere ’ lh ?"’ was tf ! e at the time a replacement for the 6 BE 6 
mushiness grid current in converter but I found that shunting to 
the output valve. half value the 01 meg resjstor which 

Taking the appropriate action, I re- separated the converter and IF ampli- 
placed the output valve with a new fier grid circuits, the blocking effect com- 

nnp nnr! fnr onnrl mAdeura ranUaa/l 


iw uiui, wuiusc uc 15 icmcu dnu piacea ine output valve with a new her grid circuits, the 
lives for the news bulletins, political one and, for good measure, replaced pletely disappeared, 
talks, gardening and a variety of other both the couolinff canaritnr anH th* 


'GIVE IT A GO" 


both the coupling capacitor and the 
grid resistor with new ones. The old 

-r» tt* —. - — ones seemed okay, but, since the set was Perhaos 1 should have renlar^d th* 

much a disappointment. To judge by open to so much doubt, I reckoned to valve but since the induced effect an 
his complaints to yours truly, as the ser- p ay safe. H*’ uiv, J v • , 5 L p 

viceman there was hist ahom f*v^rvthino 7 * peared to have been eliminated, there 

-_? s J u st about everything After that, no amount of test running was reason enough to “give it a go” 


wrong with it that could be wrone with a ^iter tnat, no amount of test running was reason enough to “give it a go” 
wrong wiin tnat count be wrong witn a could discover any further apparent without a possible unnecessary addition 

aci * fault in th#» ca t t k «•;»%<* __ 


I . lutuici appflicm wmiuui a unnecessary auumon 

fault m the set, nor could I bring any to the service fee. So the set was re- 

mto evidence by creating pulses on the turned with the extra resistor in place. 

° tber de " A °y optimism I might have felt about 

wAnf int!! d tK thl L? 4 back li this further bit of trouble-shooting was 

went mto the cabinet and to the owner, shattered a couple of days later, when 

But, alas, the owner wasn’t at all the receiver came back with the news 

happy when he called to see me a few that it had stopped altogether. 

Though frankly dismayed by the re- 
wW* but it certainly curring troubles, I was optimistic that 

Lu i* w ? h Vii haV f w een something definite had now occurred 

nr^kAiv^t p }? ym ? UP* More which would allow me to pin down 

precisely, it was still cutting in and out. the trouble finally. I said as much to 

-„ .. „„„ tiilf tKo. ^ tbc in ^? rma ,; the owner and, fortunately, he was per- 

the refrigerator hasn’t done so, but, if , ? dn * fl0t ,* ced mushiness ceptive enough to realise that his set 

you click the off-on switch on the set. “” lhat he cou,d member, anyway! - • -.- 


In fact, the complaints were so numer¬ 
ous that I was inclined to write them 
off as so much exaggeration. They ran 
something like this: 

“Sometimes the set is all right for 
hours on end; at other times it goes 
“mushy” and you can hardly understand 
what is being said. 

“The set often pops and changes 
volume when the refrigerator switches off 
and on; you have to keep jumping up 
and down to re-set the volume. 
“Sometimes it goes off and on when 


you click the off-on switch on’the set 
it seems to fix it. 

CRACKLING NOISES, TOO 

“It makes crackling noises, some¬ 
times when it is popping up and down; 
sometimes when it is otherwise okay. 

“Something seems to be wrong with 
the volume control. At times it won’t 
turn the set off; but it won’t make the 
set very loud, either. You have to turn 
it right up to get any volume, then it 
suddenly blares out enough to wake the 
neighbourhood.” 

There might have been more, but this 
was a fair sample. As I said earlier, I 
was inclined to accept the complaints 
with a large grain of salt! 

The set was of a type which I have 
had experience with before and, on the 
service bench, my first action was to 
check the loud-speaker. It is not one 
of the usual Australian brands and 
seems rather prone to voice coil foul¬ 
ing troubles. In this case, the voice 
coil appeared to be clear, although only 
a slight distortion of the frame was suf¬ 
ficient to make it rub on the polefaces. 

I decided that speaker trouble was a 
possibility but not an immediate one. 

Further checking revealed nothing else 
apparently wrong with the set, so I left 
it run on the Bench for some hours, 
with the underside readily accessible. 

At long last, it started to go “mushy” 
and we were quickly on the spot with 
the VTVM. Sure enough, a tell-tale 
positive voltage was apparent on the 
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checking, more test runs. 


-, —„ . was a genuine “stinker”; that I wasn’t 

There was nothing for it but to start merely trying to take him for the pro- 
all over again, so there followed more verbial ride. 

However, as it transpired, there was 
nothing very subtle about the failure. 
The 6 BE 6 which was suspect by reason 
of a grid blocking effect, had simply 
suffered a heater failure—there being 
possibly no connection between the two 
circumstances, or, at least, only a remote 
one. All I could do was to replace the 
6 BE 6 , restoring the set to normal opera¬ 
tion, with the feeling that I might really 
be no further ahead. 

This time, I was determined that the 
receiver would be given every oppor¬ 
tunity to play up before it again went 
back to the owner, so I upended the 
chassis on the bench and alternated be- 


apparently unchanged chemically , as 
a shapeless blob hanging from the 
top cap assembly. However, there 
is no sign of plastic on the inter¬ 
vening glass envelope of the 152 
rectifier . 

The fault in the receiver, which 
he was called in to service, proved 
to be in another section of the cir¬ 
cuit altogether, and the EHT com¬ 
ponents are still, as far as he knows, 
in the condition shown. 

He wants to know whether other 
servicemen have come across this 
condition and, if so, whether they 
have an explanation for it. 



A serviceman reader, J.W. (Revet, 
by, N.S.W.), sends in the above pic¬ 
ture, which he feels warrants same 
kind of comment . He says that the 
plastic material from which the 
EHT rectifier socket is made appears 

to be disappearing, to reappear, __ IWf lit 
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INSTANT HEAT 

at a touch \« 


Butko 


INSTANTS 

Meat./ 


IRON Press the control bar for instant heat! 

Birko Instant Heat Soldering Iron gives you controlled heat in an 
easy-to-handle iron. Sturdy construction and a full 12 months 
guarantee makes operation trouble free. All parts are long wear¬ 
ing—the stainless steel barrel is corrosion-resistant. And new 
elements and tips can be fitted in seconds. 

BIRKO INSTANT 
HEAT SOLDERING 

IRON — in the 

clear plastic re¬ 
usable pack! 


Spare Tips lid; 
Spare Elements, 1/1. 


Press Bar Heat: There’s instant heat 
at fingertip touch. Easy control. 


Spare, easily replaced parts: Spare ele¬ 
ments and tips easily replaceable. 


BtAko 




Instant Heat Tip: Instant Heat Tip 
. . . stainless steel sheath con¬ 
struction. 


INSTANT HEAT PRESS BAR 
SOLDERING IRON 


For Retailer Locations contact: 

Vic. JA6408 W.A. 21 2956 Qld. 5 4978 

S A. LA4713 N.S.W. 43 2273 Launceston 

Hobart 81843 B 1317 

AT ELiCTRICAL. HOBBY AND HARDWARE STORES 
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tween short runs and long runs, when¬ 
ever I was there to listen. 

Finally f was rewarded by one of the 
symptoms appearing which I had not 
heard to date. I was aware of a gradual 
drop in volume, which could not be re¬ 
covered fully by advancing the volume 
control. And when I turned the volume 
control right off, output was still audible 
from the speaker. 

Gingerly I made an attempt to 
measure the plate voltage on the 6AV6 
audio amplifier but, at first touch of the 
prod, everything reverted to normal. 

No, not quite. I became aware that 
the set seemed microphonic and gentle 
tapping here and there located the micro- 
phonic noises, plus sundry other whisper¬ 
ings, definitely in the 6BA6 IF amplifier 
valve. Since there was no doubt about 
it, this valve was replaced with the hope 
that yet another one of the early symp¬ 
toms had been found and fixed. 

But what about this volume control 
effect, which I had heard? It might have 
had something to do with the faulty 
6BA6, though I could see no simple 
explanation of how the effect could be 
so induced. 

A possible explanation could lie in a 
faulty cathode bypass for the 6AV6, 
allowing a signal path to exist between 
the diode circuit and the triode, other 
than via the grid and volume control. 
But inspection showed that the cathode 
was directly earthed, with the socket and 
the joints thereto apparently above sus¬ 
picion. Nor could any amount of 
wiggling of the volume control wiring 
support any idea that there was a fault 
here or an intermittent between the 
volume control lugs and the element. 

When a further lengthy run failed to 
induce recurrence of the trouble, I could 
only hope that the faulty 6BA6 had some 
unexplained connection with it. So, with 
appropriate reservations to that effect, I 
returned the set, once again, to its owner. 

A week later, I called in to see him. 

“We’re making progress,” he remark¬ 
ed. “The set doesn’t crackle any more 
and it doesn’t pop on and off with the re¬ 
frigerator. But the volume still varies 
like it used to.” 

MY LAST TRUMP 

And here I had to play my last trump, 
if you can call anything such at the 
stage matters had reached. 

Thinking it through, I had come to 
the decision that, if the volume trouble 
persisted, it had to have something to 
do with the 6AV6 and not with the cir¬ 
cuit around it. 

It seemed, for example, that if the 
cathode sleeve were developing a high 
resistance to its own connecting pin, 
energy from the diode circuit might be 
feeding via the common cathode sleeve 
to the triode. thus bypassing the volume 
control. 

It would explain why the volume con¬ 
trol could not reduce the signal to zero, 
while abnormal circuit conditions plus, 
possibly, out-of-phase signal to grid and 
cathode might reduce the maximum 
available volume. 

It was only a few moments work to 
slip the back off the receiver and plug 
in a new 6AV6. With fervent hopes, this 
time, I took my leave. 

A week later, when I went back again, 
I was rewarded by the verdict “the set’s 
perfect.” And, since I heard nothing 
more, it’s apparently still that way. 

And there you have it, unembellished 
and unvarnished, the story of one of the 


crankiest service jobs I have ever had 
to handle. 

But, tell me, What are the odds against 
striking, at the one time, intermittent 
faults in four valves out of a total of 
five? 

Two things I have cause to be thank¬ 
ful for, namely the patience of the 
owner and his ability to describe faults 
—even though, at first encounter, they 
sounded like so much exaggeration. 

On quite another theme, the projec¬ 
tionist at a local church was upset re¬ 
cently when the screening of the first of 
two films was marred by persistent pop¬ 
ping noises through the amplifier sys¬ 
tem; not just little pops but really husky 
ones that semed to indicate trouble 
ahead of no mean order. 

When the second film was screened, 
with much biting of finger nails, there 
was not a sign of the popping noise. 
What had happened? Was it going to 
happen again? Could they be sure of the 
projector for the following weekend, with 
hardly enough time in between for it to 
be serviced through normal manufac¬ 
turers’ guarantee channels? 

PLEA FOR HELP 

Could “yours truly” possibly tiave a 
look at it? 

Frankly, I’m not happy about getting 
entangled in any way with equipment 
which is still under guarantee but I fin¬ 
ally agreed that I would give it a strictly 
limited “once over” to try and put their 
minds at rest. 

Duly delivered to the shop, the pro¬ 
jector turned out to be of a highly-rated 
German type, with an amplifier built-in, 
beneath the projector mechanism. No cir¬ 
cuit was available but I soon worked out 
that it was a fairly conventional pattern, 
with an EF86 preamplifier feeding an 
ECF80 pentode-cum-triode amplifier and 
phase splitter, into a couple of low-power 
push-pull output pentodes type EL95. 

The very first set of voltage measure¬ 
ments under the amplifier chassis turned 
up something strange—the EF86 had 
rather low plate and screen voltages and 
no voltage on the cathode. It looked 
very much as though the cathode bypass 
electrolytic had broken down. 

Switching the amplifier off, I measur¬ 
ed between cathode and earth, expecting 
to find a dead short. But no, there was 
an honest-to-goodness 2,000 ohms on the 
meter. Not to be tricked by an inter¬ 
mittent electro. I lifted the lead to the 
cathode pin and inserted a completely 
new 2,000 ohm resistor in series with 
the original capacitor/resistor combina¬ 
tion, so that the resistance now measured 
4,000 ohms overall. 

Now for another voltage check with 
the amplifier on. 

Know something? There was still not 
a whisker of voltage to be read. Either 
something was not playing the game or 
Mr Simon Ohm’s Law had at long last 
been broken. It was quite obvious from 
the voltage drops that the valve was 
drawing plate and screen current but it 
certainly wasn’t producing voltage drop 
across a definite, measured resistance in 
the cathode circuit. 

The next and obvious step was to 
replace the valve and, sure enough, the 
source of the trouble was now clear. 
Plate and cathode volts were up and a 
definite potential could be read across 
the cathode circuit. 

In brief, the original EF86 had a heat- 
sensitive short from cathode to ground 
or to heater, which opened when the 
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For 

Mail Orders 
Only 

A SELECTION FROM OUR 
LATEST PRICE LIST 

1 or 1 meg Switch Potentiometers, 
iin shaft, liin long, well-known 
make.3/6 ea. 


Telescopic Aerials for Transistor 
Sets, closed 4iin, extended 151in 

3/9 ea. 


1962-63 Amateur Call Sign 
Books.6/- ea. 


Attractive, imported Radio Knobs, 
Hin diam., for lin shaft. Cream 
surround, black centre . 1/6 ea. 


Imported Crystal Set Kits (to make 
up). Comp, with earplug. 32/6 


Imported UM3 Transistor or Torch 
Batteries.9d ea. 


Earplugs for Transistor Sets, 
1000 ohm, with plug . . 5/- ea. 


Type 200H Multimeters, 43 in x 
31” x lin, 20,000 ohms, per 
volt.£5/12'- 


Two Transistor Set, complete 

£8/19/6 ea. 

p 

Super Radiotron Valve Manuals, 
120 pages, RVM 4 . . 17 7 6 ea. 


.5 meg. Potentiometers, lin shafts, 
1 -3/8in long ... .. .. 2/- ea. 


Speaker Fabric Special. 

Only.3/6 sq. ft. 


All items on our Feb. Bargain 
Lists still available. 

PRICE’S 

RADIO 

BOX 1212 GPO, SYDNEY 

Late of Angel Place 
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ELECTRONICS 

PUBLICATIONS 

(AUSTRALIA) 

11 Cadow Street, 
Pymble, N.S.W. 

MAIL ORDER, ONLY 

Normal Price and Data 
Publications as at April 
1sf r 1963 

See bottom panel for 
details of how to order 


TAPE RECORDING 

MAGNETIC RECORDING: WIRE AND TAPE. 

M. L. Quartermaine. 72 pages. 73 diagrams. 
A practical handbook giving such theory of 
the mode of magnetisation as is required 
to understand the action of h.f. bias, selec¬ 
tion of optimum magnitude, the function of 
the gap in the head, and demagnetisation. 
Full constructional details are given, includ¬ 
ing head. Layouts are planned to ensure 
smooth and stable operation, free from hum 
pick-up. 7/ (N.Z. 6/). 

THE B « T OUT OF YOUR TAPE 
RECORDER, Percival J. Guv. Lecturer on 
Recording in the B B C. Engineering Depart¬ 
ment, 128 pages. 115 diagrams. 

EXJRA EQUiPMENT FOR * 1 2 YOUR* TAPE 
RECORDER. A. H. Rasheed. 72 pages. 35 
diagrams. 91 (N.Z. 7 /6). 


AUDIO 

INTRODUCING HI-FI.—A. H. Rasheed. 

_ w 91 <*•*• 7/6). 

This book has Just been released, and this is 

the first time it has been announced. 

RECORDS AND GRAMOPHONE EQUIPMENT— 

E. U. Bradley. 13/ (N.Z. 10/6) 

124 pages. 56 diagrams. 

This book has been writtten for everyone 
who plays a gramophone and who wants to 
know more about ‘ how it works,” whether 
it is a simple recordplayer or an expensive 
hi-fi equipment. 

The details provided will interest the elec¬ 
tronics enthusiast and the home constructor, 
but the non-technical reader is also catered 
for since all technical terms and concepts are 
explained in the text. 

THE AUDIO HANDBOOKS—N. H, Crowhurst. 
AMIEE. MIRE. 

No. 1 — Amplifiers. 64 pages, 38 diagrams. 

^ il 6 (N.ZT 4/6) 

This book goes somewhat heavily into theory, 
but is intended as a basic troubleshooter for 
the constructor. 

No. 2 — Feedback. 64 pages, 40 diagrams. 

5/6 (N.Z. 4/6). 
An essentially practical work, explaining clear¬ 
ly what feedback can do, where and how. and 
what its limitations are. Closed loop theory 
is presented in a simple form, progressively 
developed and without involved maths. Ex¬ 
amples are given, illustrating the practical 
application to actual circuits, and showing how 
the methods can be applied to a wide range 
of problems and circuits. 

No. 4 — Public Address. 

64 pages. 26 diagrams and half tones. 

7/- (N.Z. 6/). 

Microphones, speakers and acoustics are 
covered in this well-known book, which has 
been regarded as the basic. Introductory text 
on this subject for the past few years back. 

No. 5 — The Quest for Quality. 

80 pages. 52 diagrams and half tones. 

91 (N.Z. 7/6). 

“The search for hi-fi Is a quest — much that 
lays claim to the name does not possess any 
real degree of quality in reproduction,” states 
the author. Mr Crowhurst is a leading figure 
in the audio world, and is probably the best- 
known writer in this field. 

PLEASE NOTE. No. 3 — “Use of AF Trans¬ 
formers” is no longer available in this coun¬ 
try. 


BOOKS 


“TELEVISION SERVICING” 

G. N PATCHETT. B.Sc. (Eng ). Ph. D , M.I.E.E.. 
M.Brit.I.R.E, M.I.R.E., Head of Department of 
Electrical Engineering, Bradford Institute of 
Technology. 

This series covers the television section of the 
Final Examination and represents a complete 
theoretical TV course in itself. 

VOL. 1. 72 pages, 83 diagrams. 8/ (N.Z. 6/6) 
Principles of Television — The Aerial—R.F. 
Amplifier. Mixer and Oscillator Sections — 
Intermediate Frequency Amplifiers — Vision 
Demodulator—Video Amplifier—Sound Sec¬ 
tion and Power Supply of the Receiver. 

VOL. 2. 88 pages. 120 diagrams. 91 (N.Z. 7/6) 
The Cathode Rav Tube—Synchronizing Sepa¬ 
rators — Timebases — Frame Output Stage— 
Line Output Stage—Sawtooth Current Gene¬ 
rators. 

VOL. 3. 72 pages. 66 diagrams. 8/ (N.Z. 6/6) 
Vision Interference Limiters — Vision Auto¬ 
matic Gain Control—Flywheel Synchronizing 
Circuits—Projection Television—Spot Wobble 

F.M. Reception on a Television Receiver— 
Television Cameras and Studio Equipment. 
VOL. 4. 112 pages. 45 diagrams and half-tones. 

11/6 (N.Zj 9/6) 

Practical Servicing and Fault-Finding. 

Also available in a ONE-VOLUME EDITION: 
320 pages. 296 diagrams. 

Cloth 37/ (N.Z. 31/) 

JUST RELEASED!! 

SPECIMEN ANSWERS TO TV SERVICING 
QUESTIONS. by A. R. Bailey, M.Sc.. 
A.M.I.E.E., and E. C. Bell. B.Sc. (Eng.). 
A.M Brit.I.R.E. 

These are the exam papers (and suggested 
answers) set by the British City and Guilds 
Institute (equivalent to our technical colleges) 
and the Radio Trades Examinations Board 
The authors' comments on the papers are 
splendid. Please note that this volume also 
contains the paper for the Radio and Tele¬ 
vision Final Examination of 1961. 

Price 11/6 (N.Z. 9/6) 


“RADIO SERVICING” 

Here is an Intensive radio course—a technical 
course of some depth—with all the information 
needed to pass examinations conducted bv the 
British Radio Trades Board. Please note that 
these volumes are used by technical colleges in 
Australia and New Zealand, too. as basic text¬ 
books. Vol. 4 has been the best-selling elec¬ 
tronics publication we have ever handled. 

G. N. PATCHETT. B.Sc. (Eng ). Ph D.. M.I.E.E.. 
M.Brit.I.RE. MI-R.E.. Head of Department of 
Electrical Engineering, Bradford Institute of 
Technology, and 

B. FOZARD, B.Sc. (Eng.), AM.I.E.E.. Principal 
Lecturer In Electrical Engineering. Bradford 
Institute of Technology. 

Volumes 1. 2 and 4 cover the new syllabus of 
the Intermediate Examination and Volume 3 
the Final Examination. 

VOL. 1-BASIC ELECTROTECHNOLOGY (4th 

Edition, 1962). 80 pages, 84 ^dia^rams.^^ 

VOL. 2—INTERMEDIATE RADIO THEORY (3rd 
Edition. 1962). 128 Pages. 122 diagrams. 

13/ (N.Z, i O/o) 

VOL. 3—FINAL RADIO THEORY (3rd Edition. 
1961). 96 pages. 87 digrams 

SI 7/o) 

VOL. 4-FAULT-FINDING (4th Edition. 1961). 

72 pages. 16 diagrams. 8/ (N.Z. 6/6) 

Specimen anwsers to questions on radio service 
work set bv the City and Guilds of London 
Institute covering five years 1955-1959. 

VOL. 5—INTERMEDIATE EXAMINATION. 

13/ (N.Z. iw/6) 

VOt. 6 FINAL EXAMINATION. ^ 1#(#> 

NOTE: Vols. 1 to 4 used to be available in 
the one binding, but this edition is now out 
of print. 

THE GENERAL COURSE IN ENGINEERING 

The following four books constitute a long- 
awaited and much-needed text series for the 
general engineering courses at colleges and 
universities all over the British Commonwealth, 
as well as for early exams in the I.E.E. and 
M C E. memberships. 

IMPORTANT! The series provides a very 
good source of exercises for High school physics 
and mechanics, and goes from about third-year 
standard to Leaving Certificate honours. 

The authors, both from the Lincoln Tech¬ 
nical College, are F. B. Lockwood. B.Sc. (Eng.). 
A.M.I.E.E., and R. Dunstan, A.M.I.E.E. 
PROBLEM& IN ENGINEERING SCIENCE: Vol. 

1. 409 problems, with answers, contained In 

79 pages. 9/ (N.Z, 7/6). 

PROBLEMS IN ENGINEERING SCIENCE: Vol. 

2. Hundreds more problems, with answers, 
contained in some 96 pages. 11/6 (N.Z. 9/6). 

EXPERIMENTS FOR STUDENTS: Vol. 1. 64 

pages. 7/ (N.Z. 61), 

EXPERIMENTS FOR STUDENTS: Vol 2 64 

pages. 71 (N.Z. 61), 

PLEASE NOTE. A detailed listing of the con¬ 
tents of these books is available on request. 
Please send stamped, addressed envelope for 
further information. 


BOOKS 


TV THEORY AND PRACTICE 

TV PREAMPLIFIERS FOR BANDS I and III.— 
B. L. MORLEY. 72 pp, 7S diagrams. 8/- 

(N.Z. 6/6). Gives designs and constructional 
notes for 25 different preamplifiers for the 
English Bands I and III. 

TELEVISION TEST EQUIPMENT.-E. N. BRAD¬ 
LEY. 8/ (N.Z. 6/6.) 

PRACTICAL TV AERIAL MANUAL FOR BANDS 
I AND III.—R. LAIDLAW. 80 pp, 80 dia¬ 
grams. 8/- (N.Z. 6/6). Describes almost 
every type of TV aerial of practical use 
with full details for their construction and 
erection. The theory of the ^transmission 
and reception of electromagnetic waves is 
given in a clear and almost non-mathematica! 
manner. 

4th edition. 

TELEVISION FAULTS.—N. STEVENS. 72 pp 
and supplement. 8/ (N.Z. 6/6). 

TELEVISION TIMEBASE CIRCUITS. Principles 
and Practice.—-C. H. BANTHORPE. 64 pp, 
71 diagrams. 8/- (N.Z. 6/6). 

SUPPRESSING RADIO AND TELEVISION IN¬ 
TERFERENCE.—B. L. MORLEY. 64 pp. 52 
diagrams and half-tones. 8/- (N.Z. 6/6). 

TELEVISION SYNCHRONISING SEPARATORS. 
—G. N. PATCHETT, B.SC., PH.D. (ENG.), 
M.BRITT.I.R.E., M.I.E.E., M.I.R.E. 72 pp. 

86 diagrams and half-tones. 8/- (N.Z. 6/6). 

PRINCIPLES OF COLOUR TELEVISION.—-G. N. 
PATCHETT, B.SC., PH.D. (ENG.). M.BRITT.- 
I.R.E., M.I.R.E. 104 pp, numerous illustra¬ 
tions and colour plates. 23/6 (N.Z. 20/). 

TRANSISTORS 

TRANSISTORS AND CRYSTAL DIODES. What 
they are and how they work.—B. R. Bett- 
ridge, M.BRIT.I.R.E. (Semi-conductor Division 
G.E.C.). 72 pp. 52 diagrams. 8/- (N.Z. 6/6). 

TRANSISTOR CIRCUITS FOR THE CONSTRUC¬ 
TOR No. 1. E. N. BRADLEY. 32 pp. 13 
diagrams. 5/- (N.Z. 4/-). All information 
is strictly practical and covers the construc¬ 
tion of small Loudspeaker bedside receivers: 
a highly sensitive pocket superhet (with 
easily-wound aerial, coils and I.F. trans¬ 
formers): a novel super-regenerative short 
wave receiver: and a test oscillator. 

Sth impression. 

TRANSISTOR CIRCUITS FOR THE CONSTRUC¬ 
TOR No, 2.—E. N. BRADLEY, 32 pp. 17 
d.agrams. 5/ (N.Z. 61), Covers the construc¬ 
tion of a radio microphone or record player; 
a Wien bridge oscillator; a match-box receiv¬ 
er; a signal tracer; and a wide range com¬ 
municator. 

5th impression. 

TRANSISTOR CIRCUITS FOR THE CONSTRUC¬ 
TOR No. 3.—E. N. BRADLEY. 32 pp, 18 
diagrams. 5/- (N.Z. 4/-). Details for con¬ 
structing a three-transistor reflex superhet; 
a transistorised loud hailer. three-channel 
model control; and a two-transistor T.R.F. 
receiver. 

SERVICING TRANSISTOR RECEIVERS.—F. R. 
PETTIT. 96 pp. 11/6 (N.Z. 9/6). 

BRITISH TRANSISTOR DIRECTORY.-E. N. 

BRADLEY. 13/- (N.Z. 10/6). Just published. 
Lists some 470 transistors made in the 
United Kingdom, with characteristics, in 
numerical and alphabetical order. First copies 
will be to hand in April. 1963. 

GADGETS. ETC. 

ELECTRONIC GADGETS FOR THE CONSTRUC¬ 
TOR—by E N. Bradley. 64 pp, 53 diagrams. 

71 (N.Z. 6/). 

“Mystery Displays” always attract keen at¬ 
tention at bazaars and exhibitions, and the 
radio amateur is often called upon to provide 
such electronic effects at short notice. This 
book fully describes the construction of a 
large variety of devices: CAPACITANCE RE¬ 
LAYS. ELECTRONIC MUSICAL INSTRU¬ 
MENTS. MYSTERY DISPLAYS. and a 
PHOTOELECTRIC NOVELTY. In addition, a 
number of units designed for extremely prac¬ 
tical uses are given. They include various 
INTERCOM. SYSTEMS. BABY ALARMS, and 
CAPACITANCE TESTERS. 

7th impression (1963) 

ELECTRONIC NOVELTIES FOR THE CON¬ 
STRUCTOR—by E. N. Bradley. 64 pp. 32 
diagrams. 8/ N.Z. 6/6) 

This is a successor to the popular “Electronic 
Gadgets” and is designed for the home con¬ 
structor who wishes to build something dif- 
Among the circuits are: a POCKET 
RADIO RECEIVER; the first transistorised 
MIDGET RADIO MODEL CONTROL SYSTEM; 
a LIGHT-BEAM COMMUNICATOR; and what 
the s,rn P { est and least expensive 
COMPLETE HOME TELEVISION CLOSED- 
CIRCUIT SYSTEM to be published. This 
includes scanning and Display Units. Time- 
base and Sync. Units, the Video Unit and 
Power Supply. Pictures can be transmitted to 
the home televsion receiver bv an r.f. fink, 
or to a display unit by direct coupling. 

3rd impression (1962) 

RADIO CONTROL OF MODELS— 

by G. Sommerhoff, M.A. 80 pp. 43 diagrams 
and half-tones. 8/ N.Z. 6/6) 


HOW TO ORDER 


(NOTE: ALL BOOKS WILL BE AVAILABLE IN APRIL. 1963.) 

NEW ZEALANDERS . . . You can become one of our hundreds of satisfied New Zealand clients. NO IMPORT AND CURRENCY RESTRICTIONS 
TO WORRY YOU. Send us your usual cheque (or a money order payable at Auckland), and we will pay it Into our account at an Auckland Bank— 
especially opened to retain our clientele in your Dominion. «... * , ., . _ . .. . 

NOTE: The prices we charge are those set bv The Australian Book Sellers’ Association—the price-fixing authority for all books sold in Australia. 
Please pay by cheque, bank draft or money order. DO NOT send cash. New Zealanders—please pay as detailed above. 


ELECTRONICS PUBLICATIONS 


(AUSTRALIA) 

A Division of The Electronic Organ Company (Australia). 

11 Cadow St., Pymble, N.S.W., Australia 

igh the mails, solely ... No books 
is that of our Registered Office only. 


Our business is conducted 
are sold at this address. \ 


All the above books are either available from us (mail-orders, only) or 
else in the following cities and towns from the bookshops detailed here¬ 
under: BRISBANE: Queensland Book Depot (A. McLeod), Barker's Book 
Store, General Accessories Pty. Ltd. (in Edward Street). SYDNEY: Angus 
and Robertson, Dymocks Book Arcade, General Accessories Pty. Ltd. (100 
Clarence Street). MELBOURNE: McGill's Authorised Newsagency. Technical 
Book and Magazine Co. Pty. Ltd. ADELAIDE: Beck Book Co. Ltd. PERTH: 
Albert Bookshop ROCKHAMPTON: McLeod s. HOBART: O.B.M. Pty. Ltd. 
GEELONG: Griffiths (Ryrie Street). WOLLONGONG: Coddingtons. 

LAUNCESTON: Birchalls. In New Zealand: AUCKLAND: Technical Books 
Ltd., Minerva Bookshop, Whitcombe and Tombs. WELLINGTON: Technical 
Books Ltd., Whitcombe and Tombs. ELSEWHERE: Ail branches of Whit¬ 
combe and Tombs. 
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TEST INSTRUMENTS. SCOPES 
THE OSCILLOSCOPE BOOK—by E. N. Bradley. 
88 on, 44 diagrams. 8 (N.Z. 6 6). 

Full constructional details of a comprehen¬ 
sive but inexpensive oscilloscope, together 
with an explanation of a wide range of tests 
using this (or any other) oscilloscope and 
instructions for setting up, aided by copious 
illustrations, of typical circuits for testing. 

2nd edition, 4th impression 
USING AN OSCILLOSCOPE—by D. W. Easter¬ 
ling. 80 pp. 74 diagrams. 10/ (N.Z. 8/). 

The oscilloscope Is probably the electronic 
engineer's most useful and versatile tool yet 
too few oscilloscopes are used as frequently 
or as extensively as they might be. This book 
does much to remedy this neglect by provid¬ 
ing detailed but easy-to-follow Instructions 
in the full employment of all types of oscil¬ 
loscopes over a wide range of tests and 
operations. The Instrument is shewn at work 
not only as a general servicing device and 
waveform Indicator but also as a D.C. Volt¬ 
meter. an A C. Voltmeter, a Null Indicator, 
a Gain Indicator, an Alignment Meter, an 
Amplifier Tester, a Frequency Meter and a 
Comparator. Some practical circuits are also 
given indluding a Capacitance Tester, a 
simple but interesting Hysteresis Loop Display 
Unit and a Low Frequency Test Oscillator. 
OSCILLOSCOPE EQUIPMENT.—D. W. Easter- 
ling. 64 pp, S3 diagrams. 8/ (N.Z. 6/6). 
Few oscilloscopes are so comprehensive that 
they cannot be improved by the addition of 
auxiliary equipment. The constructor, interest¬ 
ed in building, modernising or improving his 
own oscilloscope is certain to find assistance 
in this book. Of particular Interest are those 
sections dealing with the construction of 
oscilloscope probes and a strobe timebase 
generator. 

RADIO SERVICING INSTRUMENTS—by E. N. 
Bradley. 77 pp, 32 diagrams. 7/ (N.Z. 6/). 


ELECTRIC ENGINEERING 

ELECTRICAL ENGINEERING FOR ORDINARY 
NATIONAL CERTIFICATE. G. N. Patchett. 
B.Sc. (Eng ). PH D.. M.I.E.E.. M.BRIT.I.R fe„ 
M.I.R.E. Head of Department of Electrical 
Engineering. Bradford Institute of Technology. 
A new series of five volumes covering the 
syllabus in electrical engineering for the 
Ordinary National Certificate and Part 1 of 
the Institution of Electrical Engineers( com¬ 
mon examination with the Institutions of 
Mechanical and Civil Engineers). These books 
are suited very well indeed to Australian and 
New Zealand electrotechnology, and are 
being used as standard, basic texts at a num¬ 
ber of technical colleges in each country. 

VOL. 1: CURRENT ELECTRICITY. 

11 6 (N.Z. 9/6). 

VOL. 2: MAGNETISM AND ELECTROSTATICS. 

9/ (N.Z. 7/6). 

VOL. 3: ALTERNATING CURRENT THEORY. 

120 pages, 116 diagrams. Deals with alter¬ 
nating currents and the flow of these currents 
in circuits of various kinds. Power in alter¬ 
nating current circuits and balanced three- 
phase circuits are covered. There Is a chapter 
on the transformer as this is normally In 
ONC courses. 16/6 (N.Z. 13/). 

VOL. 4: DIRECT CURRENT MACHINES. 96 
pages. 94 diagrams. 13/ (N.Z. 10/6). 

VOL. S: BASIC ELECTRONICS. 64 pages. 61 
- “.Z. 616). 


diagrams. 


8/ (N.; 


DATA PUBLICATIONS 

We are the Australian and New Zealand dis¬ 
tributors for the following books and reprints 
of Data Publications Ltd.. London, who also 
publish the monthly magazine for # he elec¬ 
tronics hobbyist, enthusiast, or professional— 
"THE RADIO CONSTRUCTOR (We take sub¬ 
scriptions to this magazine for 36/ a year, 
posted from London direct to the subscriber 
on the day of publication, and guarantee de¬ 
liveries. New Zealanders send N.Z.29/). 

RR11 Mullard Designed Tape Pre-Amplifter Type. 

Price 3/ (N.Z. 2/6). 

DBS TV Fault Finding. Profusely Illustrated 
with photographs taken from a television 
screen depicting the faults under discussion 
and containing a wealth of technical informa¬ 
tion, with circuits, enabling those faults to 
be eradicated. 104 pages. Price 8 1 (N.Z. 6/6). 

DB6 Radio Amateur Operator's Handbook. Con¬ 
tains Prefix Lists, Zone Boundaries. Call 
Areas. Code. Mileage Tables. Prefixes/Direc¬ 
tional Bearings and much other useful 
operating data. 48 pages (1963 edition). 

Price SI (N.Z. 41). 

OBIO Radio Control Mechanisms.—By Raymond 
mond F. Stock. The only book devoted to this 
subject. 

64 pages. 61 (N.Z. 51). 

DB14 Short Wave Receivers for the Beginner- 
Contains a selection of both battery and 
mains operated short wave receivers, circuits, 
point-to-point wiring diagrams and many 
illustrations. Introductory chapter gives much 
information on the Short Wave Spectrum, 
Clubs, QSL'ing, Aerials, Amateur and Broad¬ 
cast Band Listening, Frequencies, etc., etc. 
72 pages. Price 9/ (N.Z. 7/6). 

DB1S 20 SUGGESTED CIRCUITS. By G. A 
French. Amplifiers—Bridges—Speech operated 
switching circuits—Remote on/off control— 
Noise Limiter—AF Input by cathode injec¬ 
tion—Production electronic timer, etc., etc. 

Price 5/6 (N.Z. 4/6). 

D16 RADIO CONTROL FOR MODELS: SHIPS. 
BOATS and AIRCRAFT. By F. C. Judd. 
A.Inst.E., G2BCX. This is a brand-new and 
considerably enlarged edition—Just released. 
Contains both theory and practical designs of 
simple and advanced transmitters and re¬ 
ceivers. Basic concepts, uses of various com¬ 
ponents. mark-space systems pulse and 
madulated systems, relays and escapements, 
aerial systems, multi-channel operations. 

Price 23/6 (N.Z. 20/). 


valve was cold and closed when it 
warmed up. 

Presumably, the first barrage of pop¬ 
ping noises had taken p’ace when the 
initial breakdown was becoming evident; 
by the time the second film was shown, 
the breakdown had been established 
leaving the valve to operate with the 
cathode circuit permanently shorted. It 
hadn’t upset the valve’s operation over¬ 
much and, more important, the shorted 
condition was quieter than the intermit¬ 
tent one. 

I simply fitted a new EF86, let the 
amplifier run for a few hours and re¬ 
turned it to the owners. 

As a matter of interest, the intermit¬ 
tent short in the EF86 was easily de¬ 
monstrable in the valve tester. Having 
satisfied myself on this point, I then 
flicked the cathode lever switches to put 
the 6.3 heater volts on to the cathode 
and therefore across the shorting path 
from cathode to whatever else was in¬ 
volved. There was a tiny spark inside 
the valve as the short was burned out, 
but thereafter everything tested com¬ 
pletely normal. 

ANOTHER CASE 

Mention of projector troubles calls to 
mind a situation I had to deal with a 
couple of years back, involving a pro¬ 
jector very like the one which was the 
subject of the previous story. 

The projectionist in this case, an 
otherwise non-technical young man, said 
that he was worried about not having 
enough sound from films which presum¬ 
ably had lightly recorded sound tracks. 
Could I please have a look at the situa¬ 
tion? 

I gather that the projector had ex¬ 
hibited the general effect for a long time 
and, although the projectionist had never 
actually run out of sound, there had 
been numerous occasions on which the 
gain control had been hard against the 
stop, with nothing to spare. 

I wasn’t at all happy about touching 
the job, because I had no special know¬ 
ledge of the projector or its peculiarities 
and no knowledge of what margin of 
gain it normally had. If the trouble lay 
in the P.E. cell, for example, how would 
I know, short of plugging in a new one, 
which I didn’t possess, anyway? 

While I therefore suggested that the 
logical thing would be to send the unit 
back to the local agents for a check, I 
did agree to meet the projectionist on a 
subsequent evening and see if I could 
make any suggestions. 

When I did so, I could see the point 
of his complaint. There was enough 
sound, but only just enough! 

With the projector in sight, however, 
a few old tricks from past days nudged 
their way back into my thinking. When 
the piece of film — part of an old Cine- 
sound newsreel — had run its course, I 
let the amplifier run with the exciter 
light on and the gain at full. In the 
speaker a distinct but not very loud hum 
could be heard. Since the hum disap¬ 
peared when a scrap of paper was used 
to interrupt the light beam, it was clear¬ 
ly coming from temperature ripple in the 
exciter lamp filament. 

Presumably, it was operating from raw 
AC or semi-fiitered DC. 

A multimeter clipped across the 
speaker line and to a low voltage 
AC range, read the hum as a low out¬ 
put voltage. 

Then noticing that a monitor speaker 


near the projector was equipped with a 
volume control — presumably a pot. 
in the voice coil circuit—I turned this 
down. Up came the hum level quite 
markedly, indicating that the monitor 
was loading the projector amplifier to a 
significant degree. 

When I pointed this out to the pro¬ 
jectionist, he agreed that he could oper¬ 
ate the monitor at a lower level, with¬ 
out difficulty, to minimise its effect on 
the modest amplifier in the projector. 
But this, really, was only a minor point. 

I didn’t imagine that it would make all 
that much difference to the sound avail¬ 
able from the main speaker. 

But, on with the story. 

Peering down into the mechanism, I 
realised that the projector was of a type 
in which the modulated light was car¬ 
ried to the cell by means of a plastic 
rod. As far as I could see, the beam 
passed through the soundtrack, into the 
side of the rod, to strike a surface where 
the end of the rod had been ob’iquely 
ground and mirrored. Thus reflected, 
the light was transmitted along the rod 
to the cell or other photosensitive de¬ 
vice. This latter was actually not visible. 

The surface of the rod looked rather 
grimy, so I gingerly guided a piece of 
soft rag down and rubbed the area 
through which the light had to pass. 
No sooner was the rag withdrawn than I ' 
noticed an audible difference in the hum 
level and a much bigger deflection on 
the meter. 

A bit more probing in the same area 
with a thickness of rag succeeded in 
“de-fluffing” the aperture through which 
the light emerged before striking the 
film. 

Reward? More level still. 

Thus encouraged, I flipped open the 
cover that concealed the exciter light. 

Ahem! 

SURFACE DIRTY 

After I had switched it off and the 
bright image of the filament had gradu¬ 
ally faded from my retina, I made out 
that the exciter lamp surface was fouled 
with thoroughly “cooked” grime, while 
the inner surface, especially at the top, 
was darkened by particle bombardment 
and/or heat — whatever it is that makes 
lamps darken after a while. 

When wiping off the glass, I realised 
that the lamp could go in two ways 
and that, by turning it over, I would 
preient a clearer area of glass to the 
optical lens system. 

Man, what a difference! With every¬ 
thing back together, the original soft 
hum had become a healthy roar, while 
the meter reading had climbed from 
hardly any deflection to hardly any left! 

Needless to say, a repeat run through 
the same piece of Cinesound newsreel 
found the gain control comfortably back 
from its previous limit position. 

Which made me wonder at the time 
.... how many 16mm. projectors are 
limping along with restricted sound, be¬ 
cause no one has thought to wipe the 
grime of years from the optical sound 
system? Or pensioned off a tired old 
exciter lamp? 

But one vital thing: If the foregoing 
prompts you to look at any projector 
which concerns you, don’t, for heavens 
sake, try to remove parts of the optical 
system that are locked in place. They 
will have been positioned most care¬ 
fully for alignment and focus. Muck 
it up, and you really will have to call 
in the agents! 
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CANNON moppho* PLUGS 


. ..fits both p/ug and receptacle 


A NEW DEVELOPMENT FOR INDUSTRIAL AND MANY 
MILITARY APPLICATIONS 

The unique hermaphrodite-modular design of Cannon’s new 
MORPHO lightweight plugs provides unusual flexibility and ver¬ 
satility! Especially intended to meet commercial applications such 
as computers, business machines, and communication equipment 
inexpensively and with complete reliability—these unusual plugs 
are equally well suited for many military requirements. The 
MORPHO line features hermaphrodite crimp type contacts and 
hermaphrodite modular insulators which fit both plug and recep¬ 
tacle. Currently available in 12, 24, and 36 contacts...allows 
numerous alternate insert positions. 

For information write to RTH17 

CANNON PLUGS (Aust.) PTY. LTD. 

58 Cluden Street, East Brighton, Victoria. 

Factories at Los Angeles, Santa Ana, Salem, Toronto, London, Melbourne, Paris and Tokyo. 



* tradename pat pend 
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First off, this month, the "Answer 
questions about selectivity, tuned c 
another. Though this was the subje 
in the March and April issues, 1961 
tions again here in 

I have a fair idea how 
tuned circuits function, 
but I am a bit hazy 
about why they have to 
be replaced in com¬ 
munications receivers 
with filter systems. Could 
you please explain this? 

One might begin by questioning the 
question, in that it assumes that all com¬ 
munications receivers use filter systems. 
Certainly a great many do but the sim¬ 
pler ones, at least, do not. 

But let’s start at the beginning: 

A simple tuned circuit comprises, 
normally, of an inductor (or coil) con¬ 
nected in parallel with capacitor (or 
condenser). If the impedance of the 
combination is plotted against frequency, 
it is found that the impedance remains 
low except in one region, where it rises 
sharply to a maximum value and then 
subsides again. 

The point where the impedance 
achieves its maximum value is referred 
to as the “resonant frequency” of the 
particular tuned circuit, and its position 
in the overall frequency spectrum is de¬ 
termined by the values of inductance and 
capacitance in relation to each other. 
Large values of inductance and/or cap¬ 
acitance produce lower resonant fre¬ 
quencies and vice versa. 

In many cases the inductance and/or 
capacitance values are made variable 
allowing the resonant frequency of the 
tuned circuit to be changed at will. This 
statement is the basis for all normal re¬ 
ceiver tuning stystems and also for the 
adjustments, which occasionally have to 
be made to their I.F. amplifier systems 
during manufacture and service. 

AMPLIFICATION 

When a tuned circuit is associated 
with a valve or transistor in its function 
as an amplifier, the behaviour of the 
tuned circuit influences the amount of 
amplification which can be effected upon 
available signals. A signal (or signals) 
which happen to coincide with the re¬ 
sonant frequency of the tuned circuit is 
amplified efficiently, because the high im¬ 
pedance of the tuned circuit at reson¬ 
ance allows the amplifier component 
(valve or transistor), to develop across it 
a significant signal voltage. 

If there are two resonant tuned cir¬ 
cuits — one at the input and one at the 
output of the valve or transistor—they 
make for even greater amplification at 
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Man" is faced with a number of 
ircuits and filters of one kind and 
ct of a much more detailed article 
, we oblige by answering the ques- 
a condensed form. 

the resonant frequency by passing signals 
efficiently to the input electrode and ac¬ 
cepting them from the output electrode. 

Those signals which do not happen 
to coincide with the resonant frequency 
of the tuned circuit (or circuits) receive 
little or no amplification. Therefore, 
tuned circuits make it possible for cer¬ 
tain signals to be selected and amplified 
while others are virtually rejected. 

The effectiveness of a tuned amplifier 



A simple selectivity curve tends to¬ 
wards a sharp "nose" and wide 
"skirts," ottering less attenuation 
then it should to adjacent signals and 
also discriminating, more than 
strictly necessary, against the wanted 
signal's own sidebands. 



Filter systems ot one type and 
another give a response curve, pre¬ 
ferable tor many purposes, with a 
broader "nose" and narrow "skirts " 


system in selecting wanted signals and 
rejecting others, even closely adjacent 
to the wanted signal, is referred to as 
the “selectivity” of the system. The 
higher the selectivity, the greater is the 
ability to reject unwanted, adjacent sig¬ 
nals. 

Now an ordinary tuned circuit has 
an impedance curve with sides sloping 
upward toward a rounded peak or 
“nose.” 

The height of the peak and the general 
sharpness of the curve depend a great 
deal on the design of the coil — whether 
it is wound with thick wire or thin, or 
with stranded litz. wire; whether it is 
large or small or of one shape or an¬ 
other; whether it is supported in air 
by an insulated former or associated in 
some way with an iron-dust core. 

There’s a lot more to all this than we 
can stop to examine now but an efficient 
coil, with a minimum of internal losses, 
is said to have a high “Q” factor or, 
in everyday terms, a high factor of merit. 

ADEQUATE SELECTIVITY 

Most ordinary broadcast receivers gain 
adequate selectivity by having up to six 
tuned circuits favouring the wanted sig¬ 
nal through the signal frequency and 
intermediate frequency sections — as¬ 
suming a superhet. type of receiver. The 
resulting selectivity is sufficient, for the 
most part, to separate wanted from un¬ 
wanted stations, without too seriously 
attenuating the modulation sidebands 
from the wanted signal. 

For more specialised purposes, how¬ 
ever, as in the more advanced com¬ 
munications receivers, the kind of selec¬ 
tivity curve obtained in this way is not 
adequate, since it may be desired to 
separate more distant and weaker signals 
than usual from a large number of ad¬ 
jacent signals. 

Something can be gained by increasing 
the total number of tuned circuits but 
there is a tendency for the overall selec¬ 
tivity curve to become very peaky at 
the top while still being rather wide fur¬ 
ther down, across what is known as the 
“skirts” of the curve. 

A much more desirable situation is 
to have a selectivity curve more nearly 
flat on the “nose” and with very steep 
sides. Such a curve allows a desired 
signal to be received without an intoler¬ 
able lopping of its own modulation side¬ 
bands, while still giving high discrimina¬ 
tion against signals on adjacent fre¬ 
quencies. 

To secure a curve of this general 
shape, it is necessary to get away from 
the idea of a simple succession of cir¬ 
cuits all tuned to the signal frequency 
—or the intermediate frequency in a 
superhet receiver. It is necessary to 
think in terms of very high “Q” circuits, 
either tuned to slightly displaced fre¬ 
quencies or coupled electrically in such 
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UNIVERSITY OF HJ.W. 
RADIO CONVERTER 

Ready to use 

Works with the smallest Transistor 
your mantel or car radio WITHOUT 
ALTERATION. $iie 3In x 2in x Un. 
PRICE £5. Battery 7/6 extra. 


30 watt P.A. AMPLIFIER 

NOW . . . R.C.S. moke ovollobfe In one complete kit oil 
the components for the famous R. and H. sets listed. 
Remember, these ore not so-colled "identical" or "near 
enough" ports—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pock- 
age deals ore available direct to YOU by mall. 

Part 578. 30 watt P.A. Amplifier, complete kit of parts 

' ■ £27 

£5/4/ 


iplifier, compU 

to the smallest screw (postage 10/) 

Part 597. 30 watt P.A. cabinet A hardware kit (post. 5/) 


Part 601. 2 Unit Intercom. 

Part 602. RF and Audio Transporta 4 
Part 603. RF Section Transports 6 
Part 604. RF Section RF Transports 7 
Part 605. Audio Section 500 


£7/6/3 

£9/19/3 
£7/14/3 
£ 10 / 6/8 
£6/13/9 


ALL TRANSISTOR CAR RADIO 


Kit P/no. 584, £26/10/0 Complete to even the last self-tapping 
screw. Speaker and aerial not included. Post 10/-. 


PERSONAL 
TRANSISTOR RADIO 

1 transistor. 1 diode. No. 593 
59/6 WtAOY TO OPtWATI 


THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT! 


irself kits of par 
No. 582. 49/6. 
Postage 1/-. interstate 2/1 

WRITE FOR PARTS LIST! 


^^Porhliije^belw 

TRANSISTOR COILS 


AND IF'S. 

Part No. 

174 Single Tuned IF 455 Ke 14/2 

175 Single Tuned IF 455 Ke 14/2 

176 Double Tuned IF 455 Ke 16/2 

177 Double Tuned IF 455 Ke .16/2 

178 Double Tuned IF 455 Ke 16/2 

179 Transport. IF 15/10 

248 Oic. Coil 14/2 

249C Aerial Coil with rod £1 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

221 Aar. coil valve 15/8 

222 RF coil valve 14/2 

118 IF Var. Fel. 455 Ke 18/9 

119 Standard IF valve 455 Ke 16/2 


Seles tax included. 


R.C.S. 

Radio Pry. Ltd. 


651 Forest Rd„ BEXLEY, N.S.W. 
LW3491, LW5385. 



FILTERS 



Part 

No. 1 



II 

Aer. Filtar Kit 


116/8 

26 

i amp Line Filter 


39/9 

27 

2 amp Line Filter 


48/9 

(Sales tax inct.) 




DIALS AND KNOBS 

453 

Dial and Knob 300pf 

Gang 

12/6 

458 

Dial and Knob 300pf 

Gang 

12/6 


Sales tax included 


available all electrical itorei 


PRINTED CIRCUITS 


Part 

No. 


558 

Amp. Audio Transport* 6 

end 7 
25/- 
25/- 

559 

RF Section Transport* 6 

562 

RF Section Transport* 7 

25/- 

567 

RF Stage 3 gang Transport* 7 25/. 

568 

TV Video Strip R. end H. 

25/- 

569 

Audio end RF Transport* 4 

25/- 

577 

University Convert* 62/1C 

25/- 

578 

Basic Converter 61/9C 

25/- 

580 

Car Radio 

37/6 

586 

Preamplifier 61/IIP 

25/- 

587 

Preamplifier 61/11 PI 

25/- 

591 

30 W.P.A. Amplifier 

35/- 

599 

Mullerd 3/3 Stereo, each 

25/- 

606 

Mullard 10/10 Stereo—pr. 

65/- 

Sales 

tax included 





ON FILE 


LM21 


at your service! 


They’re the result of more than 20 years’ 
experience with Transformers and Chokes 
for units weighing from an ounce up to 
five cwt.—and embrace the whole field of 
frequencies from 0.5 c/s to 1,000.000 c/s. 
Naturally, our standard range is based on 
tho$e most generally used, enabling large 
quantities at minimum production costs. 

However, if your specifications, either 
electrical or physical, call for special units, 
TRIMAX service ensures one ‘'tailored to 
your measure” — just ask us . . . 
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l r 

A ERICSSON PTY. 

LTD. 

FACTORY — 

TRIMAX DIVISION 

- CNR. WILLIAMS RD. & CHARLES STREET, NORTH COBURG, VIC. 

PHONE 35 1203. 
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THE EARTH'S MAGNETIC FIELD 


piPPROX 


5 FEET 



x \ \ \ v 


\ 


\ 


STAND 



CURRENT 


KEY 



CELL 


It lust rated above is a simple experiment designed to demonstrate the effect 
of the earth's field upon a current-carrying conductor. By passing current 
through a length of very light tinsel conductor, which is arranged to be 
"broadside on" (east-west) to the earth's field, the wire is deflected. 
Reversing the cell polarity will cause the tinsel to move in the opposite 
direction. If it is required to keep the current flowing for some time, 
insert a 5 ohm resistor in the circuit to prevent the tinsel from fusing . 


a way that their curves interact to pro¬ 
duce an overall flat-topped curve. 

When multiple tuned circuits are used 
in this way, it becomes appropriate to 
think of the system in terms of a “filter.” 
In other words, we can regard the word 
filter as implying, in one usage at least, 
a somewhat sophisticated application of 
ordinary tuned circuits. 

In practice, most communications re¬ 
ceivers using inductive-capacitive filters, 
are designed to include the requisite cir¬ 
cuits in an intermediate amplifier section 
operating at a relatively low frequency 
—not higher than 455Kc and often as 
low as 50Kc. The reason for this is 
that, at such frequencies, it is much 
easier to achieve, with them, a “pass- 
band” from say 3 to 6Kc wide. 

So far so good. But 
what actual form does a 
typical tuned filter take? 

If one accepts the term “filter” in a 
more general sense, as disitinct from a 
single component or component group, 
a traditional form of filter is an I.F. 
amplifier system in a double-change 
superhet, using a number of conven¬ 
tional looking I.F. transformers but 
resonating at a frequency which may be 
as low as 50Kc. 

Such an I.F. system will give a high 
degree of selectivity, the exact shape of 
the curve depending on the design of 
the transformers and the precise way in 
which they are aligned. 

Another form of tuned filter would 
be a group of tuned circuits wound in 
ferrite (iron dust) formers (or pots) and 
having a very high “Q” as a result. 
These might be mounted as a group with 
a critical amount of electrical coupling 
from one coil to the next. 

Connected in an I.F. amplifier system, 
and suitably aligned, such a filter group 
can yield very useful selectivity charac¬ 
teristic. 

A still further and typical filter sys¬ 
tem would involve a group of inductors 
wound on ferrite toroids, as described in 
our April, 1961, issue. These might be 
more bulky and awkward than inductors 
wound in the aforementioned pots but 
yield a somewhat better curve. 

Can tuned filters like 
these meet all require* 
ments in a practical 
communications type re¬ 
ceiver? 

In general, no. If a really flat-topped, 
steep-sided curve is required, it would 
necessitate using a filter at a low inter¬ 
mediate frequency involving, in turn, a 
rather cumbersome assembly of tuned 
circuits. Added to this, it is not always 
convenient to use a low intermediate 
frequency. 

Because of this, a lot of attention has 
been given to other types of filter which 
can give the requisite selectivity curve in 
a less cumbersome fashion and without 
necessarily resorting to an inconvenient¬ 
ly low intermediate frequency. Notable 
are the crystal filter and the mechanical 
filter. 

What is a crystal filter? 
There would appear to 
be several types. 

Prior to World War II and in the im¬ 
mediate postwar years the term was 


generally taken to mean a single crystal 
plus phasing capacitor included in the 
I.F. line, usually straight after the mixer. 
When switched into circuit this combina¬ 
tion gave a single extremely sharp peak 
in the response curve, with some varia¬ 
tion in skirt shape being possible by the 
use of the phasing capacitor. 

In fact, a quartz crystal behaves in 
the manner of a tuned circuit with an 
extremely high “Q” factor — something 
like one hundred times that obtainable 
from an ordinary inductance/capacitance 
combination. 

Such a filter was fairly adequate for 
CW reception but was most unsatisfac¬ 
tory for AM reception because of the 
“boominess” it caused, due to attenua¬ 
tion of the wanted sidebands. 

Of later years the term “crystal fil¬ 
ter” has come to signify, more frequent¬ 
ly, a device having a multiplicity of 
crystals and designed to produce a re¬ 
sponse curve which is substantially flat 
over the required band-width and has 
quite steeply sloping sides or “skirts.” 

These filters achieve their effect by 
using crystals which are critically dis¬ 
placed in frequency and have their 
“zero” and “pole” frequencies matched 
so that they add and subtract in such 
a manner as to produce the required 
flat bandpass. 

These terms “zero” and “pole” are, 
incidentally, synonymous with the per¬ 
haps more familiar terms “resonance” 
and “anti-resonance” or “series reson¬ 
ance” and “parallel resonance,” from 
tuned circuit terminology. 

In short the concept of associating 
crystals to produce a particular pass- 
band is somewhat akin to attempting the 
same thing with L/C circuits, except that 
the crystals can achieve more spectacular 
results by reason of their effectively 
higher Q. 


What is a mechanical 
filter? Are they really 
mechanical or does the 
term mean something 
else altogether? 

A mechanical filter consists of a num¬ 
ber of metal discs, whose resonant fre¬ 
quencies have been carefully selected, 
centred between an input and an output 
transducer. These transducers serve 
merely as mechanical to electrical and 
electrical to mechanical coupling de¬ 
vices and will have no affect on the 
basic function of the metal discs provid¬ 
ed they are broadly resonated at the 
operating frequency. 

When an electrical signal is applied to 
the input transducer, it is converted in¬ 
to mechanical vibration by means of 
magnetostriction — the tendency for a 
body to change its dimensions when shb- 
ject to a magnetic field. This mechanical 
vibration travels through the resonant 
metal discs to the output transducer 
where it is once again, by means of 
magnetostriction, converted into an elec¬ 
trical signal. 

Each of the metal discs in the filter 
is resonant at a frequency within the 
intended bandpass of the filter and the 
overall effect is to produce a response 
curve with a flat top and extremely steep 
sides. 

Clearly, therefore, the term “mechani¬ 
cal” is appropriate and means exactly 
what it says. 

Where bandpass widths between 100 
cycles and 50Kc are required, the mech¬ 
anical filter is, to date, the most effici¬ 
ent method available to the designer. 
The cost, however, is more than double 
that of a simple crystal or LC filter and 
for this reason the use of mechanical 
filters has been somewhat limited. 


Radio, Television A Hobbies, April, 1963 


43 























Inside view of a 



(as seen through the eyes of a viewer who is 
content with only the best in sound quality) 


Continuous research and development 
work in the speaker laboratories of MSP 
produces a continuous flow of gains in 
performance. Constant analysis of the 
best designs produced abroad sets the 
reference level. 

Behind the MSP label is a rich back¬ 
ground of ideas and experience. A full 
range of models for every purpose en¬ 
sures correct acoustical match to every 
cabinet and electrical match to each 
type of output. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 



47 YORK STREET, SYDNEY. TELEPHONE: 20233 


MSP 1-63 

• .-'X : 
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AN EXPANDED SCALE 


AUTOMOTIVE 

VOLTMETER 

Last month, we dealt at some length with expanded scale 
meters and how this characteristic could be achieved. It 
is now proposed to put some of these ideas into a prac¬ 
tical form. A meter for automotive electricians is des¬ 
cribed but the same principles may be used to cover 
other ranges where required. 

By Icsxi Pogson 

T HE unit shown by the photograph 
is simplicity itself. Very few com¬ 
ponents are required but attention to the 
small details is necessary if the finished 
job is to be accurate and reliable. 

In addition to the expanded ranges for 
six and twelve volts, it was considered 
desirable to include a linear range from 
0 to 'l 6 volts. This would enable any 
voltages outside the other two ranges to 
be checked when needed. Such a facility 
can be incorporated into the switching 
system without difficulty. 

Last month, it was explained in some 
detail just how silicon diodes could be 
used to suppress the zero of a meter. 

For the convenience of those who may 
not have seen it, we will run over it 
again briefly. 

In the forward direction, a silicon 
junction diode begins to conduct at a 
very low voltage, approximately 0.4 volt. 

After conduction begins, the forward 
resistance remains at a very low value. 

[n the reverse direction, the resistance is 
very high and only a very small current 
flows. 

A zener silicon junction diode dis¬ 
plays a very special characteristic 
in the reverse direction. When a vol¬ 
tage is applied in this direction, very little 
current will flow initially up to a certain 
level called the “turnover” or “zener” 
point. Then quite suddenly, non-destruc¬ 
tive breakdown occurs and conduction 
takes place. This continues with practi¬ 
cally no additional voltage drop, even 
with a further increase in applied vol¬ 
tage within specified limits. 

More often than not, the zener voltage 
of the diode will not correspond with the 
amount of suppression required. In order 
to overcome this problem, a voltage 
divider is introduced as shown in the 
circuit. The applied voltage must of 
necessity be higher than the zener volt¬ 
age and the diode is tapped down the 
divider at the appropriate point. The 
meter circuit is fed via the diode but 
calibrated in terms of the voltage origin¬ 
ally applied. 

The photographs show clearly the 
appearance of the finished meter. 

The meter movement is of the stan¬ 
dard rectangular shape measuring 
4fin by 4in. It is of the 0 to one 
milliamp variety with an internal resis¬ 
tance of 100 ohms. 

A special scale has been prepared by 
at least two manufacturers. 

It should be noted that, if ordering the 
scale only, it should be specified for the 
brand of meter to be used. If this is not 


done, some trouble may be encountered 
when it comes to fitting. A better idea 
would be to order a meter with the 
correct scale already fitted. 

The potentiometers may be of the 
standard variety with linear taper. No 
spindle is required, just a screwdriver 
slot for adjustment. The switch is quite 
straightforward and any of the regular 
brands will be suitable. 

The two terminals which we used are 
made by label. They provide the facili¬ 
ties of being able to slip a bared lead 
through the hole provided or a banana 


The case as illus¬ 
trated is produc¬ 
ed by Ferrier Elec¬ 
trical Instruments. 

A suitable meter 
and scale is 
available from 
the same source , 
as also from Uni¬ 
versity Graham 
Instruments Pty . 
Ltd . On the left 
is a close-up of 
the scale, show¬ 
ing the contrast 
between the ordi¬ 
nary 0-16 volt 
and the expanded 
scales. 

type of plug may be pushed into the 
socket provided at the end. 

Apart from the potentiometers, there 
are only two resistors shown on the 
circuit diagram. The IK forms part of 
the input voltage divider and, although 
we only used a standard carbon resistor, 
it would be wise to use a high stability 
type. This will result in less tendency 
for the calibrations to drift out of 
adjustment. 

The 15,900 ohm resistor is the multi¬ 
plier for the 0 to 16 volt range and 
should also be of the high stability type. 


The circuit dia¬ 
gram shows clear¬ 
ly the function of 
each component . 
The respective 
polarities of the 
terminals, zener 
diode and meter 
should be care¬ 
fully observed. 
Switch positions 
may be related 
to the photo¬ 
graph. The 
function of the 
voltage divider, 
consisting of the 
1000 ohm res¬ 
istor and the 
"fcop off set " pot. 
will also be ap¬ 
parent. 


1 


1000 


s 


FULL SCALE 
SET 
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Made Expressly for 

TOUGH WORK 
MORGAN ITE 



Msulajgg 



COMPOSITION I 


SILVER-COATED LEADS ... not just silver plated, 
but virgin silver rolled on to oxygen-free copper 
wire to give permanent 100% solderability for 
printed circuit bath or iron soldering. 

MOULDED-IN TERMINATIONS ... the ideal 
resistor for difficult applications, such as tuners. 
The terminations are moulded within the restive 


TORS 

SOLID CONSTRUCTION 
WITHSTANDS OVERLOADING 

core, ensuring low resistance, tightly anchored 
connections, which are proof against any bending 
strains. 

RESISTANCE RANGE: Standard, 10 ohms, to 33 
megohms. Can be supplied down 3.3 ohms. 
tolerance: 10% standard; 5% and 20% to order. 


(f* Specify also: MORGANITE CARBON POTENTIOMETERS: "E" series (miniature), "A" series (standard). Resistance: 

500 ohms to 5 megohms. Ratings to H watts. 

I^J Morganife Australia 



THE 


A MEMBER OF 
MORGAN CRUCIBLE 


GROUP 


PTY. LIMITED 

SYDNEY — 67-1371 
MELBOURNE—69-6106 


IMC72I 



CABLE REEL 


THIS IS TERRIFIC! 

NO MORE TANGLED CABLES 

TEMPLE 

WIND UP CABLE REELS 
SOLVE THE PROBLEM 

Wherever an extension flex is required for the remote operation 
of electrical apparatus TEMPLE cable reels ore the answer . . . 
for garage, factory, workshop, home or business premises gener¬ 
ally. 

LIGHTWEIGHT.COMPACT. PORTABLE. 

AVOID TIME-WASTING TANGLES . 

• Fully approved twin plug outlet with built-in double pole switch¬ 
ing permits use of two pieces of electrical apparatus at the same 
time with complete safety. 

• Interlock prevents reel being revolved whilst apparatus is plugged 
in, thus safeguarding plugs and leads from damage. 

• Fitted with heavy duty 250 volt 10 amp cable for AC or DC use. 

• Rugged steel frame protects spool and fittings from damage. 

• Carrying handle and crank make rewinding for transport and 
storage simple and rapid. 

• Self lubricating bearings permit spool to revolve freely, removing 


drag from cable. 

MODEL CR240A 

WEIGHT 

PRICE 

1 Oft cable 

91b 

£ 10 17 0 

50ft cable 

131 b 

£ 12 19 0 

100ft cable 

!8ib 

£ 15 II 0 

MODEL CR240B 

10ft cable 

121b 

£13 0 0 

100ft cable 

21 lb 

£18 0 0 

200ft cable 

31 lb 

£21 14 0 

300ft cable 

41 lb 

£25 18 0 


TRADE ENQUIRIES INVITED. 


WILLIAM WILLIS & Co. Pty. Ltd. 

428 ELIZABETH STREET, MELBOURNE 

TELEPHONE 34-6539 


. 
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This particular size is not normally 
available. Fortunately, the exact value 
can be made up with a 9.1 K and a 6.8 
K, both standard values, connected in 
series. 

The zener diode is a type OAZ200 
or equivalent. This diode has a nominal 
zener voltage of 4.7. This value varies 
in production between 4.4 and 5.0 volts. 
There is no problem as a result of this 
spread as the adjusting potentiometers 
take care of these variations, with no 
adverse effect on the scale calibrations. 

Should it be desired to use another 
type or brand of zener diode, then it 
may be possible to make a substitution, 
provided that the potentiometers will 
cover the necessary adjustments. Per¬ 
haps it would be desirable to point out 
that there may be some differences in 


All components 
can be easily 
seen here. Pot - 
entiometers from 
left are, 1000, 
5000, 2500 end 
500 ohms. The 
zener diode should 
have leads left 
long as shown 
and should be 
soldered with 
care, using a heat 
sink. Component 
layout and 
wiring are not 
important but 
should be neat. 


Pre - set pots 
should be sealed 
after adjustment. 


curve shapes between diodes of different 
manufacturers and this could lead to 
some inaccuracy in the scale calibra¬ 
tion. 

Last but by no means least, are the 
box and front panel to house the 
instrument. The box and panel which 
we used were made by Ferrier Electrical 
instruments. No doubt, others will be¬ 
come available. On the other hand, a 
suitable box may be on hand which 
could be used to advantage. The shape 
and size are not critical. 

In our case, the preset potentiometers 
were placed at the back where they 
would be out of harm’s way but easily 
accessible for adjustment when re¬ 
quired. 

The switch fitted conveniently on the 
top right side with the terminals to¬ 
ward the bottom on the same side. 
Leads coming from the terminals in 
this position will not drape over the 
meter scale, nor will the unit be tipped 
over if the leads are given a sharp tug. 
This leaves a convenient space for the 
tagstrip, mounting the resistors and zener 
diode. 

CALIBRATION 

After the unit has been assembled 
and wired, it is necessary to carry out 
the calibration process. The 0 to 16 
volt range should not require any 
attention as this one will be correct 
automatically. 

In order to calibrate the six and 12- 
volt expanded ranges, it will be necessary 
to obtain a source of at least 16 volts 
DC. One suggestion would be to use 
a six and a 12-volt car battery in series. 
This will provide 18 volts and would 
be ideal. 

In addition to the batteries, it will be 
necessary to have some form of variable 
resistor (a 5000-ohm potentiometer 
would be suitable) and a good voltmeter 
which can be read off accurately. 

To do the calibration, set up as 
follows: Select the 11-16 volt range. 
Connect the reference voltmeter across 
the terminals of the meter to be cali¬ 
brated. Connect the negative terminal 
to the corresponding battery terminal. 
Place the 5000-ohm potentiometer with 
full resistance in series, between the 
positive terminals of the meters and 
the 18-volt terminal on the battery. 


PARTS LIST 

1 Meter Box 
1 Front Panel 

1 Chromium Plated Handle 
1 Meter (0-1 mA.) with meter scale 
to suit 

1 Zener Diode Type OAZ200 

1 1x3x3 Oak Switch 

2 Terminals 

1 500-ohm linear pre-set Pot. 

1 1000-ohm linear pre-set Pot. 

1 2500-ohm linear pre-set Pot. 

1 5000-ohm linear pre-set Pot. 

1 1000-ohm 5% High Stab. Re¬ 
sistor. 

1 9100-ohm 1% High Stab. Re¬ 
sistor. 

1 6800-ohm 1% High. Stab. Re¬ 
sistor. 

1 8-Tag Strip. 

Screws, Hook-up Wire, Solder, etc. 


Note that if a high sensitivity re¬ 
ference meter is used, it may be 
necessary to substitute a 10,000-ohm 
potentiometer to secure sufficient voltage 
drop. 

Advance the series potentiometer until 
the reference voltmeter reads exactly 11 
volts. Adjust the 1000-ohm “hop off 
set” potentiometer until the meter needle 
reads 11 on the appropriate scale. Next, 
increase the voltage with the series 
potentiometer until it reads 16 volts 
exactly. Adjust the 2500-ohm “full scale 
set” potentiometer to bring the meter 
needle to 16. Return to the 11-volt 
position and reset if it has moved. It 
may be necessary to repeat this process 
a few times in order to get the readings 
just right. 

To do the 5.5 to 8 volt range, return 
the 5000-ohm series potentiometer to 
maximum, change the positive lead 
from 18 to 12 volts on the battery 
and set the selector switch to 5.5-8. 
The process is just the same as pre¬ 
viously, using the 5000-ohm “hop off 
set” and 500-ohm “full scale set” 
potentiometers, respectively. 

When the calibration process is com¬ 
pleted, the potentiometer settings should 
be securely sealed with some lacquer. 
These seals should not be broken unless 
re-calibration becomes necessary. 


T.D.B. 

HOLDINGS PTY. LTD. 

Multimeter. Decade. 100A shunt. 0.250 
mA, O.lOOmV, 0-500v DC, 0-50v AC, 

heavy duty.£6/10/ 

Bendix Azimuth indicators, with 

globes.£1/10/ 

Left, right indicator Meters .. 17/6 
Xtal Diodes, CV1U, IN21, CV727, 

CV102. 4/ 

Lightning arresters, gas gap .. .. 4/ 
P.A. Driver units (parmeko) 15 ohm, 

10 watt.£3/15/ 

Two in line transmitters and coupling 
units. £8/10/ pair. Receiver and lOOKc 

crystal.£9/5/ 

Amber Reflectors, 2in x 5in. Rubber 

mounted. 3 / 

T.C.A. ex-Taxi F.M. 80 meg. band, 
I2v.. .. .. £22/10/ 

4 CUBE HMD, CUM, SYDNEY 


RADIO IS 
AN INTERESTING 
HOBBY! 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Molls (orrespondcnt^Collcge 


159 Flinders Lane. Melbourne: 149 Castle- 
reagh St., Sydney; 290 Adelaide St., Brisbane; 
21 Grenfell St., Adelaide; 22 Howard St.. 
Perth. 


CUT HERE AND POST 


a 
a 
• 
i 

a 

i 

• 

. ■. i 

Age . (RH 463) » 


TO STOTTS: Please send me, free and with- 
out obligation, full particulars of your Course 
In Radio for Amateurs. 

My Name ..... 

Address .... 
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ELECTRONIC 

SAVINGS! 


This isn't the first time we've advertised these popular English 
"Mu I lard 44" Stereo Amplifiers ... but due to their popu¬ 
larity with "R.T.V. and H." readers we have stocks again avail¬ 
able. You got the complete amplifier fully wired and tested 
for only £35. 

• All these features too! 

The "Mullard 44" has fully integrated control—Stereo or 
Mono . . . Output for a full range of Speakers. Inputs tor 
pick-up, etc . . . and only the finest of famous name points 
and Transformers are used in the assembling. 

AVAILABLE AS KITSET at only £29 

We've also new stocks of the Mullard "Stereo 44" Ampliers in 
Kit Set form . . . for the "Do-it-yourself" minded . . . with 


FROM ONLY 


SENSATIONAL SUPERSEDED STOCKS! 


cnuinc "scoop" purchase of the Nationally advertised Famous 
Infra Red, overhead Strip Heater. We've an assorted stock of 
models in 


varying sizes with 3 watfages. 


You save again at MAGRATH'S when you but 

a ^M S /°T US J. * • because we're the Aust! 
are able to buy direct from stock. 

T.10 TWEETER UNIT 

This unit is of the movii 
a high standard of rep 
1012, H.F. 1016 or H.F. 


I coil pressure type ... and gives 
whcn used w ‘fb the H.F. 
1214 Speakers. Price £8/6/8, incl. 

9in P.M. UNIT (MODEL 9120 

12,000 gauss flex density. Handling capacity 8 watts Fro 
Pr?c"ed y ; e t SP £6 fl ; e 2/i° Kj*' T ,S ' 00# 'Sohmslmpedance. 

Au" market. 7 ' Thi$ " ,odc ' '* »•" *» ">o 

10in DIECAST UNIT (MODEL H.F. 1012) 

Incorporating 12,000 gauss magnet. Handling capacity 10 
Frequency response 30 c.p.s. to 15,000 c.p.s. Boss 
resonance 35 c.p.s. Priced at £7, including Sales Tax 

JO P.M. UNIT (MODEL H.F. 1016) 

cod«?»v 9 To“ J Ilf™'' r FittCd wi,h comb, '< cone. etc Handling 
capacity 10 watts. Frequency response 30 c.p.s. to 15,000 

Safes' Tax*. 55 reSOnance 36 e p s - £11/6/8, including 

™'i%a? NCENTRIC duplex speakers 

30-14,C0Q c.p.s. with boss resonance at 35 cps Power 
£20/7/* including 7 S«Te°, tt TaI i,h Cr05S ° Ver ne,W0,k ' PR ' CED "» 

« I i'Va£? NCENT * ,C DUPLEX speakers 

25-17 000 C.p.s. with bass resonance at 35 c.p.s. Power hand¬ 
ling IS watts. PRICED AT £44/18/8, ' ' - 


MAIL ORDERS — QUOTES 


Don't hesitate to writ© with your electronic enquiries . . 
our Mail Order and Quotation Division has been formed 
exclusively as a service to you. 


including Sales Tax. 


Radio, Television & Hobbies, April, 1963 


J. H. M A G R AT H & CO. R T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 373 1* 














INAL TUNING CAPACITJ 


£1- COUPLER 


l,!200pF 
i:600pF i 


POWER CHOKE 


[modulation TRANSFORMER! 


^^—-—— 


of many amateurs, especially those who 
are relatively new to the game. 

The transmitter we present this month 
could be, for these amateurs, a means 
of getting on the air with the least 
expense and trouble. It will allow 
ther.. to enjoy the interest of contacts 
with their fellow amateurs, while await¬ 
ing the day when' they can construct 
something a little more pretentious. 

As mentioned previously, the power 
input of our new transmitter is about 10 
watts and, not coincidentally, this hap¬ 
pens to be the same as that of the pre¬ 
vious 1953 version. As we progress into 
the design of the unit, it will become 
obvious that there is a good reason for 
this, since it happens to be the maxi¬ 
mum amount of power which can be 
obtained with the desired order of 
economy. 

Looking at the main circuit diagram 
it can be seen that the power supply is 
of a type common to much of the mains 
operated equipment constructed during 
the past couple of decades. Transform¬ 
ers of the rating given are quite easily 
and cheaply available and a few rough 
calculations will show that, by the time 
a suitable modulator, driver and crystal 
oscillator are taken care of, only enough 
current will be available to run approxi¬ 
mately 10 watts input to a final ampli¬ 
fier valve. 

Suppose we wanted to achieve a small 
increase in signal strength by doubling 
our power input. Added to the compli¬ 
cations and expense involved in the 
modulator and transmitter circuitry, we 
find that our transformer requirement 
has jumped from the relatively low 
voltage/low current type to the high 
voltage/high current type which is much 
more expensive and harder to obtain, 
particularly as a surplus or second-hand 
item. And this for a power increase 
which represents less than one “S” unit 
of increase in the received signal 
strength. 

It would seem, then, that we should 
settle for a power supply capable of de¬ 
livering some 250 volts DC at approxi- 


By Keith Jeffcoat 

mately 100 milliamps. It now remains 
to be seen how we can make the best 
use of this supply and get the most for 
our money. 

The original (1953) transmitter cov¬ 
ered 3.5 and 7.0Mc with a triode crystal 
oscillator driving a pentode (6BW6, 
6M5, 6V6G, etc.) final amplifier. The 
output tank circuit was a parallel tuned 
arrangement which was matched to the 
aerial via a series of switched taps on 
the coil. Modulation was accomplished 
by a second suitably driven pentode and 
an inexpensive centre tapped speaker 
transformer. 

The modulator could stand some mar¬ 
ginal improvement, mainly in the use 
of an output valve which would more 
easily deliver the required power, but 
the major scope for improvement lay 
in the transmitter RF section. 

Back in 1953 crystal control of a 
transmitter was more in order, since the 

The front panel on our new trans¬ 
mitter has been designed to match 
the "Economy Receiver" featured in 
the July, 1962, issue. Layout of 
ihe unit , as pictured at left, is not 
very critical and substitute compon¬ 
ents may be used where desired, 
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A 3-BAND A-M 
TRANSMITTER 

This month we present a relatively low power (10 watts) transmitter 
which would make an ideal companion unit for the "Economy Receiver" 
featured in the July, 1962, issue of the magazine. Although simple and 
inexpensive to construct, its performance (particularly, when used with an 
efficient aerial system) will not be far Dehind that of much higher 
powered units of a similar type. 

A S with the ‘‘Economy Receiver,” dards, although the circuit and facilities 
the design of this transmitter was could stand for some modification and 
inspired by an earlier effort in “R., TV ‘‘modernising.” 

& H.”—in this case by the “Compact While the trend today, particularly 
Two-Band Transmitter” featured in the on the frequencies below 30Mc, is to- 
June, 1953, issue of the magazine. We wards SSB transmitters and receivers, 
felt that the factors influencing the it is realised that the somewhat sophis- 
design and publication of the original ticated circuitry and expense of con- 
unit were still valid by today’s stan- structing such units is beyond the means 









MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 

HOMECRAFTS 

For Inter-com Systems, for home, office and 
factory, all models transistorised 



2 Station priced from .. £5/12/6 

4 „ .£19/7/- 

5 „ „ „ ..£24/16/- 

7 „ „ „ ..£31/10/- 

2 Way Telephones from .. £9/./> 


FERROCART VTVM 

1. OUTLINK OF MODEL PV-33: 

Th* Model PV-33 is designed to suit all elec¬ 
tronic testings by amateurs and servicemen of 
radio. TV and Hi-Fi's or at factories for Indus¬ 
trial use. 

The Model PV-33 measures such values on AC. 
DC currents, resistance. Zero-Centre, RF and 
high voltage. 

The high input resistance of the PV-33 makes 
the circuit free from the affection by load effect 
and ensures you get more stable and accurate 
readings on all ranges. 

£21/18/9 

Ferrocart HF Probe.54/- 

Ferrocart HV Probe.67/- 



Suppltad complete with test lead* 

BRAND NEW 
MULTIMETERS 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 

Ranges 

0-10V 

0-50V 

0-250V 

0-500V 

0-1000V 


DC. 

Ranges 

0-10V 

0-50V 

0-250V 

0-500V 

0-1000V 


CURRENT 

Ranges 

0-1MA 

0-100MA 

0-500MA 


OHMS Range-0-100,000 OHMS 


MOD. ITU SIGNAL 
INJECTORS 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 
Indispensable for checking tran¬ 
sistor sets. 

Requires two Penlite Batteries. 

Priced at only 38/6. 

Anlo-lock Car Aerials 

Lock automatically when retract¬ 
ed. Cannot be released without 
special key. 

Extend to 4 ft. 

99/6 

Lindberg Remote Controlled 

Hustler.44/- 

Revell Cutty Sark 3ft long 143/6 
Aurora XKE Jag. Just like 

the real thing . 24/9 

Hawk Silver Plated Planes 

Inc. U2 Spy Plane.33/- 

ITC Motorised Tank and 

Rocket Launcher.26/- 

ITC Motorised Graf Spee . 67/- 
ITC „ Dusenberg 

Car . £8/7/6 

Build your own car with the 
AMT Customizing Kit inc. Fair- 
lane, Falcon & Corvette fr. 29/- 
Airfix Halifax & Super Freighter 
.. 18/- ea. 


12 pf. 
33 pf. 
50 p.f. 
68 pf. 
8 pf. 
82 pf. 
82 pf. 
82 pf. 
100 pf. 
110 pf. 
200 pf. 


HIGH VOLTAGE 
CAPACITORS 


1KV Mica 
5KV Ceramic 
2KV Mica 
2.5KV Ceramic 
2KV Ceramic 
2KV Ceramic 
3KV Ceramic 
5KV Ceramic 
5KV Ceramic 
1KV Mica 
1KV Mica 


250 pf. 1KV Mica 
270 pf. 1KV Mica 
270 pf. 5KV Mica 
270 pf 5KV Ceramic 
390 pf. 1KV Mica. 

470 of. IK Ceramic. 
500 pf. 15 KV Capa¬ 
citor TV. 

.001 mf. 1KV Mica. 

.02 mf. 1KV Mica. 

50 mf. 2000V Mica. 


ALL ONE PRICE AT 2/- EA. 
VIBRATORS 


M IS! 6V 100 CPS. 
Synchronous. 

PM415 6V 115 Syn¬ 
chronous. 

PM 104 6V 115 
Synchronous. 

V 6606 6V non-sync, 
dual. 

V 6632 32V non¬ 

sync. dual. 

20.0 PVC. tinned 

Dial Frames—Walnut 

Dial Frame*—Walnut 
9Vdin x 4.Jin, 2/, 


V 6612 12V non¬ 

sync. dual. 

ALL one 
PRICE AT 
10/- EACH 

copper wire—8yd. coils. 

1/ 6 f|f|| 

plastic—5V*in x 4in, 1/6! 
plastic—with plain slats. 


DUAL CONCENTRIC 
POTENTIOMETER 

5K—SK. 

J8S38L- all one 

Mr PRICE AT 

2K—500K. 

2K—500K with switch. 

100K—I me«. switch. 


9/6 EACH 


MICA CONDENSERS 

6. 8. 15. 35, 100, 200, 300, 350 P.F. In doi. 
lots at 3/ doz. 

CERAMIC CONDENSERS 

12, 20, 33, 50, 100 P.F. in doz lots at 1/6 doz. 

BLOCK CONDENSERS 

4 mfd, 1500V ■■ 5/. 1 mfd. 125V ■■ 2/6. 

SPEAKER TRANSFORMERS 

Tyne E 10.000-3.5 
ohms. 

ALL ONE - 
PRICE AT 
10/- EACH 


Type C 2000-2ohms. 
Type C 1500-2 ohms. 
Type D 5000-3.5 

ohms. 

Type D 1000-3.5 

ohms. 

Type D 8000-3.5 

ohms. 


Call or Write NOW! 


290 LONSDALE ST., MELD. FB3711. Prices on request. 
Trade Supplied. 
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The circuit is not too different from the original version, the major changes 
being in the oscillator section and the tuned circuits of the final amplifier. 
Metering facilities have also been extended. 


A further advantage of the pi-coupler 
is the nearer optimum match which can 
be obtained from the plate of the final 
amplifier valve into a known value of 
co-ax. cable impedance. 

Coming back to our circuit diagram it 
In those days, if accordingly* decided to introduce one of can be seen that the original triode 

one had a choice of only a few crystals, these into the transmitter. This means, oscillator has been changed to a pen- 

there was a good chance that one of of course, that the aerial for the trans- tode (a 6AC7 because they are cheap 

them would land on a clear spot in the mitter now has to be fed via a co-ax and plentiful). The octal socket shown 

band and one could pursue a contact cable, but it is all in the interest of in the circuit is actually mounted on 

_ .u-* * - good neighbour relations. the front panel and allows either a 


bands were then far less congested, par- harmonics can be achieved with the “Pi- 
ticularly with regard to the influx of coupler” type of output circuit and we 
commercial stations. 


on that frequency. 

Crystal control is still an excellent 
method of frequency determination in a 
transmitter but, today, the number of 
crystals one might require to be sure of 
finding a clear spot is considerably larger 
than in 1953. For this reason we de¬ 
cided that our new transmitter would 
have to offer both crystal and VFO 
control of the final frequency. 

In the original version, operation on 
7Mc with a 3.5Mc crystal was achieved 
by doubling in the final amplifier valve. 
Not only is this an inefficient way of 
doing things but it no longer complies 
with the P.M.G.’s regulations regarding 
the suppression of harmonics. Our 
second requirement, then, was that the 
final must run as a straight amplifier on 
all bands. 

Our third major change concerned the 
final amplifier tuned circuit. The orig¬ 
inal arrangement was perhaps adequate 
for its day but its ability to suppress 
harmonics was not sufficient to meet to¬ 
day’s requirements. Since 1953 there 
has come to be a thing called “tele¬ 
vision” occupying a goodly proportion 
of the VHF band and we now have to 
be somewhat more careful about our 
stray harmonics. It seems that the view¬ 
ers of this strange new medium are not 
overly fond of “herringbone” patterns 
on their screen produced by a local ama¬ 
teur station! 

A somewhat better suppression of 


PARTS LIST 




RESISTORS 

1 150 ohm* watt, 2 100K i watt. 
1 150 ohm 3 watt, 2 470K i watt. 

1 270 ohm 1 watt. 

2 1.5K 1 watt, 1 500K pot. 

1 2.2K i watt 1 10K tab pot. 

1 4.7K 1 watt. 2 15K 1 watt. 

1 10K i watt. 2 47K i watt, 

CAPACITORS 
1 4.7pF ceramic. 

1 lOpF ceramic. 

2 lOOpF ceramic. 

1 300pF mica. 

1 500pF 2kV ceramic. 

1 600pF mica. 

1 .001 mfd ceramic. 

1 .0012mfd mica, 

2 .001 mid mica. 

2 .0022mfd plastic 600 volt work* 
Ing. 

3 .0047mfd ceramic. 

5 .01 mfd plastic. 

2 16mfd/450VW electrolytics. 

1 16mfd/350VW electrolytic. 

2 25mfd/25VW electrolytics. 

1 30/415pF single gang tuning 
capacitor. 

COMPONENTS 

2 6BQ5 valves. 


1 6AC7 valve. 

1 6SL7 valve. 

1 5Y3G (T) valve. 

1 Transformer—285/285 volts at j 
100mA, 6.3 volts at 2-3 amps, 5 ; 

volts at 2 amps. 

1 Filter choke—100 milliamps. 

1 Suitable modulation transformer ! 
(see Text). 

4 Octal sockets. 

2 Noval sockets. 

3 2.5mH RF chokes. 

2 Two-pole, three-position "Oak" 

type switches. 

1 Single-pole, three-position switch. 

1 Single-pole, single-throw toggle 
switch. 

1 Suitable microphone socket. 

1 Key lack. 

2 Four-lug tagstrips. 

2 Two-lug tagstrips. 

2 5/16" slug tuned coil formers. 

1 1J" x 3" coil former. 

1 co-ax. socket. 

1 Suitable meter (1-5 milliamp). 

1 Suitable chassis and front panel 
(see Text). 

Three core flex and plug, nuts, 
bolts, hook-up wire, co-ax. cable, 
etc. 
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METERS by University Graham 



SQ Series — 
Square switch¬ 
board 4 and 6 
in. A.C. and 
D.C. 


A comprehensive range of panel mounting and switch¬ 
board meters is available in 2”, 3”, 4” and 6” nominal 
sizes and case types. Pictured above is the 04 Panel 
Mounting Meter in a new attractive mid-grey colour. 

From small panel meters to large switchboard types 
. . . the “University” line of instruments spans a full 
and comprehensive range of varied requirements for 
industry, power stations, scientific laboratories, tech¬ 
nical schools, etc. 

If your need calls for instrumentation . . . then write 
today for brochure. 


106 BELMORE ROAD, 
RIVERWOOD, N.S.W. 

Tel: 53-8758 53-0644 
(5 lines) 

Telegrams: ’RAQUIP,' 
Sydney. 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 
PTY. LTD. 


SF Series — 

Switchboard, flush 4 and 6 
in. Moving iron and Mov¬ 
ing Coil. 


Longscale — 
Square Switch¬ 
board 4 and 6 
. 250 degrees 
ovement, 
.C. and D.C. 


MILLIAMPERES D.C 


Panel 

and 

Switchboard 
Meters 
for all 
requirements 


UNIVERSITY 




(A UNIT OF INSTROL) 


W. A.: Atkins (W.A.) Ltd., 894 Hay Street, Perth, W.A. Q'ld.: Keith Percy & Co. Pty. Ltd., Box 1478V, G.P.O., 
Brisbane, Q'ld. S.A.: George Procter, 52 Gawler Place, Adelaide, S.A. Tas.: W. P. Martin and Company, 188 Coll- 
lins Street, Hobart, and 134 Cambridge Street, Launceston. 


I6/FP.52 
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Although the underchassis view of our new unit may appear less cramped 
than the original version, this has mainly been brought about by the use of 
the smaller components available today . 


crystal or a remote tuned VFO (con¬ 
sisting of a series connected coil and 
capacitor) to be plugged into the socket. 
With the aid of suitable jumper leads 
plugged into the socket the oscillator 
is changed from a “Pierce” circuit for 
crystals to a “Clapp” circuit for the 
VFO. 

The plate of the 6AC7 is switched so 
that either an RFC, a 7Mc or a 14Mc 
tuned circuit forms its load. In this way 
the valve can be made to act as an 
oscillator/amplifier or oscillator/doubler, 
depending on the frequency of the VFO 
or crystal and the desired output fre¬ 
quency. It is NOT practical to multiply 
efficiently four times in the valve, so 
that output on 14Mc can be achieved 
from a 3.5Mc crystal or VFO; this is 
just too much to expect from a simple 
two-valve transmitter lineup. 

Output from the 6AC7 is capacitively 
coupled to the 6BQ5 final amplifier 
valve. 

A two-pole, three-position “oak” type 
switch in the plate circuit of the 6BQ5 
allows the correct value of inductance 
and loading capacitance in the pi-coupler 
to be chosen for each band. The values 
of capacitance given are for a 70 ohm 
co-ax feed to the aerial. If 50 ohm 
co-ax is used, the switched values should 
be 350. 700 and 1500pF. 

In the original version only the plate 
current of the final amplifier valve was 
metered. We decided to include a double¬ 
pole, three-position metering switch in 
our new unit so that both the grid and 
cathode current of the final could be 
monitored, in addition to the actual RF 
voltage on the co-ax output. This latter 
facility is a most convenient way of tun¬ 
ing the final since, when heavily loaded, 
Radio, Television & Hobbies, April, 7963 


the plate dip is inclined to be rather 
small and somewhat hard to tune by. 

Metering the grid current of the final 
provides a convenient means of checking 
the operation and activity of the crystal 
oscillator or VFO and making sure that 
the final has sufficient drive to run it 
into class C operation. Since the 6BQ5 
requires approximately 30 volts of bias 
to put it in class C the grid current 
should be at least 3 milliamps on all 
bands. 

In our case we used a disposals 5- 
milliamp meter in the circuit. For cath¬ 
ode current measurement this meter is 
shunted with a small value resistor 


(length of nichrome wire) to read 80-100 
milliamps. Depending on the type of 
meter and scale used, the exact value of 
this resistor, and the possible need for 
an additional shunt resistor in the grid 
position, are both matters which will 
need to be determined individually. 

In the RF metering position it will be 
noticed that a series resistor is used to 
pick off and rectify some of the RF volt¬ 
age on the co-ax line. This arrangement 
is to be preferred over a series capacitor 
since the capacitive arrangement tends 
to be frequency conscious and gives a 
varying reading from band to band. 

For CW operation the cathodes of 
both the oscillator and final amplifier 
valves are brought out to a shorting type 
key jack. This method worked quite 
well in the original version and we could 


^ li |z 


TeLecon C.B. 

I WATT TRANSCEIVERS 


with squelsh and two channel operation. Drip proof case. 

£125 per pair. Tax included. 

TWO OTHER MODELS, ALSO QUARTZ MECHANICAL FILTERS. 

STRATO COMMUNICATIONS 


Sole agents 


25 WENTWORTH STREET 
PARRAMATTA N.S.W. 635-9856 
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in several 
wow and flutter 
and extended frequency response 


Ferrograph have achieved the impossible! In this new Series 5, 
they have succeeded in even further refining the advanced 
standard of performance for which Ferrograph are world- 
renowned. All who are seriously interested in the art of Tape 
Recording—and this includes those who use the Ferrograph 
professionally in scientific research, in teaching, in broadcasting 
and television, as well as for home entertainment—should hear 
this outstanding new model. 

Some of the new design features of the 5A/N 

1. New capstan/flywheel assembly giving improved "wow" and 
"flutter" figures—less than 0.16% at 7i" per sec. 

2. Frequency Response: 3$" per sec.: 40-10,000 c.p.s. ± 3 db 
7i" per sec..- 40-15,000 c.p.s. ± 3 db. 

3. Record pre-emphasis and playback equalisation are controlled by 
a switch which is electrically interlocked with the speed change 
lever. 

4. Can be switched direct from "wind on" to "wind off" and vice 
versa, without stopping the instrument. 

5. In the "record" position, the internal speaker may be switched 
on or off to permit monitoring of the input signal. 

6. Two erase links are fitted, one disconnecting both bias and erase 
supplies, while the other disconnects the erase supply only. 

TAPE RECORDERS PTY. LTD. 

60 Clarence St.. Sydney, N.S.W. BX 1571 

WRITE FOR free descriptive literature and name of your nearest 

Ferrograph Distributor who will gladly demonstrate this equipment. 


see no reason to change it. If trouble is 
experienced with key clicks it might pay 
to include an 8 mfd electrolytic capacitor 
from this cathode line to earth. t 

Modulation of the transmitter is 
accomplished with the aid of a standard 
centre tapped speaker transformer which, 
in the prototype, happened to have an 
impedance rating of 10,000 ohms plate 
to plate. The actual marked impedance 
of the transformer is not too critical, 
however, the important thing in this, 
application is that it be a centre tapped 
inductance with a 1/1 impedance ratio 
with sufficient inductance and current 
rating to handle the 50 odd milliamps 
of the 6BQ5s. 

One of the advantages in the use of 
this centre-tapped transformer is the 
DC current cancelling effect which 
takes place in the winding. Hence the 
transformer need only be quite small 
and inexpensive, considering the job 
which it does. 

If we had decided to increase the 
final power of the transmitter to 20 
watts then we would have been unable 
to make use of this simple and inex¬ 
pensive modulator arrangement. A pair 
of 6BQ5s in class A with % special 
modulation transformer would have ^ 
been necessary, with a consequent in¬ 
crease in cost and complexity. 

As an audio driver for the 6BQ5 we 
used a 6SL7, once again because of its 
cheapness and availability. More than 
adequate gain is achieved; in fact, it 
will be noticed that the cathode of the 
first triode section is deliberately left 
unbypassed in order to reduce some of 
the available gain. 

Some tailoring of the audio frequency 
response is achieved by using fairly 
small coupling capacitors and a low 
value of input grid resistance to cut 
bass response. The highs are mostly 
taken care of through the natural limi¬ 
tations of the modulation transformer. If 
further reduction of highs is required, a 
small (.01 to .02mfd) capacitor could be 



form to show the way in which L3, 
the pi-coupler coil, is wound . This 

coil is designed to provide an opti¬ 
mum match for the valve on all 
bands . 
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placed between the screen and plate 
of the 6BQ5 modulator valve. 

The sensitivity of the audio section 
is such that an input signal of 4 milli¬ 
volts will drive the 6BQ5 to full output. 
This should be more than sufficient to 
handle the various types of crystal mic¬ 
rophones available at present. 

Although there are minor changes in 
underchassis wiring layout and compo¬ 
nent placement, .the chassis remains 
basically the same as used in the original 
1953 version. The chassis we have used 
is, in fact, the old one prettied up with 
a new coat of crackle finish paint. We 
did, however, construct a new front 
panel since we wanted it more closely 
to match the panel of the “Economy Re¬ 
ceiver” recently published. 

It is intended that, at a later date, 
these two units will be fitted into a 
common rack with a suitable small con¬ 
trol unit. 

The chassis measures 11 x 7 x If in 
and the front panel 12 x 7fin. Baked 
black crackle finish was also used on 
the front panel and the marking was 
accomplished with the aid of 4 Tecknical” 
water soluble transfers. These impart 
quite a professional appearance to the 
finished job. 

Blueprints of the chassis and panel 
are available through our query service 
for 5/ each. 

Looking at the rear view of the unit 
it can be seen that the modulation trans¬ 
former occupies the left rear corner of 
the chassis with filter choke (a 5 henry- 
100 milliamp unit) right alongside it. The 
power transformer is in the right rear 
of the chassis and the rectifier and modu¬ 
lator output valve are positioned be¬ 
tween it and the filter choke. 

At the rear of the modulation trans¬ 
former, and partly obscured by it, is the 
6BQ5 final amplifier valve and the 
6AC7 oscillator/amplifier. The output 
tuning capacitor is mounted in the centre 
of the front panel and is a standard 
single gang broadcast type of the larger 
variety. To the immediate left of the 
tuning capacitor is the special pi-coup- 
ler coil. 

In order to achieve more nearly op¬ 
timum value of form factor and loaded 
“Q” for each band, this coil has its turns 
progressively spaced from bottom to top. 
Complete details of its construction are 
given elsewhere in the article. 

To the left again of the coil is the 
pi-coupler switch, crystal and VFO octal 
socket and the small bracket used to 
mount the R.F. metering pre-set pot. and 
crystal diode. 

At the far right of the panel is the 
meter and metering switch. 

The coded underchassis view of the 
unit should reveal the position of the 
major components in this department. 

Co-axial cable was used to couple 
the cathode, grid and screen of the 
6AC7 to the octal socket on the front 
panel. The capacity of this co-ax has 
been taken into account in circuit design 
and it should on no account be omitted 
as, otherwise, the unit may have a ten¬ 
dency to become unstable. 

The switch SI was mounted back 
from the front panel with the aid of a 
small aluminium bracket in order to 
minimise lead lengths to the coils LI 
and L2. The layout of components 
around the sockets in the RF section is 
not highly critical, although some care 
should be taken to keep the fields from 
Ll and L2 away from the RF choke 
in the plate of the final amplifier. 

The wiring of the modulator is per- 
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fectly straightforward. A four-lug tag- 
strip placed between the 6BQ5 and the 
6SL7 is used to terminate one of the 
transformer filament windings and the 
47K decoupling resistor for the 6SL7. 

With the 285 volts per side trans¬ 
former which we used we found it 
necessary to include a dropping resistor 
between the rectifier and filter in order 
to arrive at the figure of 250-odd volts 
DC required for the 6BQ5s. It is not 
good practice to run valves beyond their 
ratings since the relatively small amount 
of extra output obtained is hardly worth 
the sometimes drastic reduction in valve 
life it causes. 

DOUBLER ONLY 

When testing and operating the trans¬ 
mitter it should be remembered that the 
6AC7 will only provide sufficient drive 
to run the final in class C when it is 
run as a doubler or straight amplifier. 
This means that output on 14Mc can 
only be obtained efficiently from a 7Mc 
crystal or VFO. If a 3.5Mc crystal is 
used to get on 14Mc the final will be 
run at something less than class B: 
power output will be reduced according¬ 
ly and plate dissipation increased. 


i|V B #)HI r magazine of real-life 

PEOPLE fortnightly |'6 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing lor Radio A TV 

Interior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematic* 

Ganaral Education 
Dretsmeking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Survaying A Mapping 

ILLUSTRATING 

StiH Lila—Landtcapa 
Caricature A Cartoons 
Oil A Water Colour. 
Fashion Drawing 
Showcards A Tickats 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
Ganaral Bookkeeping 
Salesmanship 
Shorthand Typ 


Ratail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 


Carpentry, 

Structural Enginaaring 
Concrete Engineering 
Estimate A Quantities 
Roofing, Steel Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Solt Drink Manufacture 
Air Conditioning 
Gas or Eloct. Welding 
Chemistry, Plastics 
Electronics 
Electrical Machanics 
Radio Eng. or Service 
Television 
Rofriooretion 
Diesel Engines 


typing 


Auto Mechanics 
Civil Engineer 
Production Managem’t 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Salas l Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'weelth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. Engr*. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywritina 
Commercial Art 
Advert'g Inst. Aust. 


TO 


INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYDNEY: 140 Elizabeth Street. Tele.: 61.6566 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: TAG Building, King WiUiem St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
send Free Book on . 


Please 

NAME (Mr, Mrs, Mbs)_._AGE 

ADDRESS . 


..STATE_ 


....Dept. 526 


. OCCUPATION____PHONE__ ' 

*— — —— — — — —— —— _ _: i 


Radio, Television & Hobbies, April, 1963 


55 

































—— 


— 


— 




Basic Facts About 

TV TEST PATTERNS 

By S. G. Kreskay, Assoc. I.R.E. 


Most TV stations, at one time or another, radiate test patterns made up 
of a pattern of lines, rectangles, circles and grey tones. The following 
article discusses four typical test patterns in some detail and indicates 
the kind of information which can be deduced from them. 


T HE test charts transmitted by the TV 
stations contain a wealth of in¬ 
formation to technically minded people 
in judging the performance of televi¬ 
sion receivers. 

At present, the charts have not been 
standardised and vary from station to 
station with respect to the type of data 
presented and the accuracy or the ex¬ 
tent with which the performance of the 
receiver can be judged or measured by 
the charts. 

A standard chart has been designed 
by the Radio Manufacturers’ Association 
of America (Figure 1) which, if adop¬ 
ted by all TV stations, would permit 
uniformity and presentation of more in¬ 
formation than is often transmitted on 
other test charts. With the R.M.A. stand¬ 
ardised chart it is possible to check 


resolution of the pattern at all sections 
of the scanning raster. 

Other checks which can be made with 
the R.M.A. test chart, as received, are 
contrast, linearity, gradation, aspect 
ratio, interlacing, low and high frequency 
response, brightness, focus and shape of 
the scanning beam spot. 

Because it‘is unlikely that any station 
will use a chart which contains more 
information, a thorough study of this 
R.M.A. chart is significant. Currently, 
each station chart contains some of the 
data present on this standard, but only 
a few special charts can compare with 
it. 

The picture detail or resolution is 
measured on the test pattern in terms 
of the number of lines resolved. If 


the vertical resolution is 300 lines in 
the reproduced picture, ithis means that 
it is possible to see 300 individual hori¬ 
zontal lines consisting of 150 black lines 
separated by 150 white lines apart from 
the raster. 

For equal resolution in the horizontal 
direction and an aspect ratio of 4:3, 
300 x 4/3, or 400 vertical lines can be 
resolved in the picture, consisting of 200 
black lines separated by 200 white lines. 
However, this is still 300-line resolu¬ 
tion, because the resolution is measured 
in terms of the picture height, when in¬ 
dicating either horizontal or vertical de¬ 
tail, in order to provide a common 
basis for comparison. The horizontal 
and vertical wedges in the test pattern 
are designed in that fashion for a direct 
reading of that comparison and the 
actu&l line resolution. 

The line divisions in the horizontal 
wedges of the test pattern measure the 
vertical resolution in the reproduced 
image and indicate the adequacy of in¬ 
terlacing of the scanning lines. For in¬ 
stance, when the individual lines in the 
horizontal wedge cannot be distinguished 
from each other in the reproduced pic¬ 
ture any further than the 300 mark, the 
resolution is 300 lines. 

If the interlace is not perfect, the lines 
will diverge from the centre at that 
point, showing half-circles at the small 
end of the horizontal wedges. 

The vertical resolution of the repro¬ 
duced image can be calculated in a very 
direct manner from the test pattern. 



'W- Figure 1 
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When the lines in the wedge are resolved 
to the mark of 300, 19 lines (10 black 
and 9 white) can be resolved in a dis¬ 
tance equal to the height of the wedge 
at that point. 

Measuring this distance, it is slightly 
more than 1-16th of the total picture 
height, or exactly 1-15.79 of the height. 
Therefore, 19 x 15.79 or 300.01 lines can 
be included in the entire picture height 
and the vertical resolution is equal to 
300 lines. 

The horizontal resolution details cor¬ 
responding to any point on the vertical 
wedge can be calculated by measuring 
the width of the wedge at the point 
where the individual lines can just be 
resolved in the reproduction of the 
picture. 

CALCULATIONS 

For instance, with the resolved lines 
just touching the 400 marker, the pro¬ 
portion of the picture width to that of 
vertical wedge at the point is slightly 
more than 28/1, or exactly 28.1 times 
the width. 

Multiplying this ratio by the 19 lines 
in the wedge, the total number of de¬ 
tails in the horizontal direction is 19 x 
28.1 or 533.9 lines. This number is 
multiplied by £ in order to have the re¬ 
solution value in a number of lines re¬ 
ferred to the picture height, which is in 
that case 533.9 x £ or 400.4 lines. 

The R.C.A. test chart, generally the 
one printed on the image plate of mono¬ 
scopes, is shown in Figure 2. This chart 
is commonly called the “Indian Head” 
pattern and is used in TV factories, on 
the production line, for quick testing of 
the receivers’ performance. 
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A feature of this pattern is the repro¬ 
duction of the Indian Head, which 
affords a check on the quality of grey 
tones in an actual picture. The test chart 
also has uniformly spaced square boxes 
throughout the image. This crosshatch 
of lines is convenient for checking the 
vertical and horizontal linearity in any 
part of the picture. 

The two sections of single-line widths, 
50 to 300 and 325 to 575, give a reading 
of resolution just as do the wedges. They 
also provide an accurate means of check¬ 
ing the frequency of transient oscilla¬ 
tions, when some of the short vertical 
bars are duplicated or multiplied on the 
pattern in any particular receiver. 

A popular pattern is the Marconi 
Resolution Chart for quick test of re¬ 
solution linearity phasing and interlace. 
The chart, shown in Figure 3, is cali¬ 
brated in terms of lines of horizontal 
resolution. Vertical resolution can be 
checked only in the four corner circles. 
Many other tests can be carried out 
similarly to the RMA chart. 

The RMA resolution chart, shown in 
Figure 1, has been prepared for the 
purpose of standardising resolution 
measurements. This chart is accepted by 
many TV stations in America, Western 
Germany, Austria and Australia, though 
with some modifications as shown in 
Figure 4. 

The modified pattern is calibrated in 
frequency response, instead of resolution 
lines. This is mainly for easy reading 
when the resolution is analysed and 
measured electronically by a cathode-ray 
oscilloscope in the video amplifier stage. 
Otherwise the modified test chart is com- 


Figure 2 


parable with the original RMA chart. 

The signal frequency within 0.... 8 
Mc/s corresponding to any degree of 
resolution in the vertical wedge can be 
calculated by means of procedure similar 
to that used in calculating the maximum 
number of horizontal picture elements. 

As an example, if the individual lines 
in a vertical wedge can be resolved down 
to the point marked 4.5 Mc/s in the 
reproduced picture, the frequency re¬ 
sponse can be calculated in the follow¬ 
ing manner: 

There are 19 lines in the wedge, which 
correspond to 9£ complete cycles of the 
video signal obtained in scanning this 
part of the image. Measuring the width 
of the wedge at this point, it is found to 
be 3.96 per cent of the total picture 
width. 

The time required to scan across the 
wedge at this point, then, is 3.96 per 
cent of the total active scanning time of 
53.3 microseconds for one horizontal 
line; this is equal to 0.0396 x 53.3, or 
2.11 micro seconds. 

ONE CYCLE 

This is the period for 9£ cycles of the 
corresponding square-wave camera 
signal and the period for one complete 
cycle is 2.11/9.5, or 0.222 micro second. 
The frequency is the reciprocal value of 
0.222 micro second, or 4.5 Mc/s. It 
should be noted that the frequency cal¬ 
culations are not referred to the picture 
height and the factor 3/4 is not used. 

Both vertical wedges indicate the 
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562 SPENCER STREET, MELBOURNE — FY1251 - - FREE Off-street Parking at Rear 

And at City Depot: 157 Elizabeth Street; MU 1967, MU2699 (Open Sat. Morning) 


AUSTRALIAN AGENTS: 


RADIO PARTS PTY. LTD. 


GOLDEN TEN 


TYPE 410T 
TWEETER 


NEW GOLDEiynGHT HIGH QUALITY HI-FI UNITS 

_ l) JTE WHoNlC SOuAto 

- means extra speaker sales! 

3 STAX $PEAK£RS Hy 3 D LlSTENttjq 


GOLDEN TEN 

with foam surround 

Retail £14/3/4 

SPECIFICATIONS—GOLDEN TEN 


Response .Wide range type 

40 to 10,000 c.p.s. with foam 
Power Rating: surround 

British .....10 watts 

American .20 watts 

Flux Density .14,000 lines 

Total Flux .82,000 Maxwells 

Magnet Weight -2 lbs. (900 grammes) 

Magnet Type .Alcomax II 

Centre Pole .1£” (3.7 cm.) 

Impedance at 400cps* or 15 ohms 

Hole Fixing .8 equally spaced on 94'* 

Nett Weight .7*ibs (3.3 kg.) 


CROSSOVER CN104 
Retail: £8/15/- 


NEW GOLDEN EIGHT 

with foam surround 

Retail: £9/11/8 

SPECIFICATIONS—NEW GOLDEN EIGHT 


Response .Single cone type 

45 to 10,000 c.p.s. with foam 
surround 

Power Rating (British) 6 watts (r.m.s.) 

Flux Density .14,000 lines 

Total Flux .56,000i Maxwells 

Magnet Weights ....174 ozs. (496 grammes) 

Magnet Type ...Alcomax III 

Centre Pole .1" (2.54 cm.) 

Impedance .15 ohms at 400 c.p.s. 

Hole Fixing .8 holes equally spaced on 

Nett Weight.421bs (2.154 kilo) 


Type 410T 4" 
TWEETER 
Retail: £4/11/6 
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MARCONI 


CHART 


RESOLUTION 




horizontal detail, although one is marked 
in frequency response only, while the 
other measures horizontal resolution in 
terms of the number of lines too. The 
equivalence between video-frequency 
response and number of lines for the 
corresponding horizontal resolution can 
be established by the relation between 
the horizontal resolution in number of 
lines and the required video frequency. 

The relation can be expressed by the 
simple equation of n = 80 x f or 
f = n/80 where fn is the frequency in 
Mc/s for a resolution of ‘n’ lines. (Ap¬ 
proximately.) For example, a video, 
frequency response of 4 Mc/s is equal 
to 4 x 80, or 320 lines horizontal resolu¬ 
tion. Similarly 400 line resolution equals 
400/80, or 5 Mc/s video-frequency re¬ 
sponse, which is about the maximum 
possible resolution according to our tele¬ 
vision system. 

The modified RMA resolution test 
chart (German version) shown in Fig. 4 
is a partly finished and partly schemat¬ 
ised drawing to save room for identifica¬ 
tion numbers analysing the pattern, 

1. The large centre circle indicates 
correct aspect ratio of the picture 
(4:3) and the picture linearity (hence 
correct adjustments) in the middle 
part of the screen. Distortion of the 
circle (elliptical or pulled one or the 
other side) shows distortion in the 
picture by non-linear scanning (hori¬ 
zontal or vertical) or wrongly adjust¬ 
ed picture height or width controls. 

2. The aspect ratio is properly set when 
the contrast scale lines within the 
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centre circle set off a perfect square. 
Thus, if a ruler is used to measure 
the height and width of the contrast 
square a like dimension for both 
horizontal and vertical measure¬ 
ments indicates proper 4:3 aspect 
ratio. 

The contrast squares, or so called 
“grey scale,” permit a check of the 
contrast performance of TV re¬ 
ceivers. The scale is composed of 11 
steps which vary in an approximate 
logarithmic manner from maximum 
white to black. (Approximately 1:30.) 

The TV receiver should be ad¬ 
justed . until as many individual 
squares can be distinguished as pos¬ 
sible. This is done by proper setting 
of brightness and contrast controls 
of the television receiver. The tonal 
range is best adjusted when the 
darkest square is black with disap¬ 
pearing raster and the lightest end 
of the grey series is white, showing 
sharply focused raster. 

3. The even grey field around the white 
circle permits a check of the re¬ 
ceiver for interference, if any, such 
as noise signal, “snow,** shadow, os¬ 
cillation, stray pulses, etc. 

The grey background of the chart 
produces a signal with the average 
brightness very similar to the usual 
television studio set. Therefore, if 
the pattern is adjusted for peak per¬ 
formance, the receiver should per¬ 
form satisfactorily and the picture 
should be pleasing to the eye for the 
average studio show, without re¬ 
adjustments of the controls when the 
scene changes. 


-Ob Figure 3 

4. The small arrowheads on all sides 
of the standard chart are used prop¬ 
erly to centre the pattern and to in¬ 
dicate the boundaries of the chart 
on the scanning raster at the re¬ 
ceiver. Thus width, height and cen¬ 
tering adjustments can be made by 
locating the arrowheads at the very 
ends of the scanning raster. 

However, in the new 110 degree 
tubes, where the aspect ratio is 5:4, 
the top and bottom arrowheads will 
show fully when the side arrowheads 
are just disappearing. 

5. Distortion by non-linearity of the 
horizontal and vertical scanning is 
more noticeable in the corners of the 
picture. The four corner circles are 
very convenient to check linearity, 
resolution and the even focus, com¬ 
paring with the centre of the picture. 

6. The symmetrical black and white 
vertical lines in the three blocks at 
the two sides and the centre indi¬ 
cate the linearity of the horizontal 
scan. The distance of the lines cor¬ 
responds to a 2 Mc/s horizontal fre¬ 
quency resolution and their sharp¬ 
ness provides a suitable basis for 
proper alignment and tuning of the 
receiver. 

7. The symmetry of the black and 
white horizontal lines in the six 
blocks at the top, centre and bottom 
indicate the linearity of the vertical 
scan. The distance of the lines again 
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for UNBEATABLE QUALITY 
at UNBEATABLE PRICES! 




You owe it to yourself to see why Heathkit quality is 
better ... to investigate how easy it is to own the 
world’s finest build-yourself electronic equipment at WF! 
No experience needed, thanks to Heathkit’s step-by-step 
clearly worded and illustrated instruction manuals—iust 
ONE small down-payment brings you your first Heathkit 
and additional Heathkits are yours FOR NO FURTHER 
DOWN PAYMENTS providing your total of monthly re¬ 
payments is sufficient to cover the deposit on new pur¬ 
chases. To become a satisfied Heathkit owner visit your 
nearest Warburton Franki Heathkit Centre or order by 
mail. Full details of Easy Purchase Plans will be sent to 
you on request. 


HEATHKIT 10-TRANSISTOR PORTABLE "MOHICAN'' 
RECEIVER KIT (GC-1A) 

Features 5 bands; 550 kc-32 me, flashlight battery power supply, large slide- 
rule dial, flywheel tuning, tuning meter, telescoping whip antenna and electrical 
bandspread (oscillator tuning). Fixed-aligned ceramic IF “transfilters” and 
Zener diode voltage regulation provide high stability for top communications 
results. Handsomely styled in grey and grey-green. GC-1A quickly converts 
from battery power to 117 VAC operation with plug-in power supply XP-2. 
Price, £106/12/-. 


HKIT TUNNEL DIPPER KIT (HM-10) 


Tunnel Dipper features a solid-state circuit that uses three transistors, 
a crystal diode, and a “tunnel diode.” The use of a tunnel diode, which 
is basically a negative-resistance device, is unique in test equipment design. 
Primarily, the Tunnel Dipper functions as a grid dip meter to determine 
the resonant frequencies of a tuned circuit. Other functions include its Use 
as a sensitive wavemeter for checking harmonics and parasitics. As a 
valuable frequency signal source, it can be used for receiver testing. Power 
requirements 1.5V at 5mA. Price, £34/18/, 



FREE CATALOGUE 


W ALIGNMENT GENERATOR 
KIT (TS4A-E). 

Freq. range 3.6 mc/s-220 mc/s. 
Crystal marker 5.5 mc/s and mul¬ 
tiples thereof. Sweep . deviation 
continuously variable from 4 mc/s 
lowest maximum deviation to .42 
mc/s highest maximum deviation. 
240v. 50 cps. power supply. 

Price, £57/14/-. 


Extra duty 5in wide band HEATHKIT 



OSCILLOSCOPE 10-12E 

Fulfills practically every lab 
or service need. Band width 
3 c.p.s. to 5 m.c. Sensitivity 
— 0.025 volts (rms) per inch 
at 1 kc. Rise time — 0.08 
microseconds or less. Other 
features include push-pull hori¬ 
zontal and vertical amplifiers. 
Peak to peak calibration re¬ 
ference. 2 circuit boards and 
wiring harness for easy as¬ 
sembly. 240 V, 50 c.p.s. power 
supply. PRICE £81/7/. 


describing the big range of MAIL ORDERS Delivered FREE in metropolitan areas 


fully imported Heathkits for stereo, amateur radio, testing 
and marine available on request from your nearest War- 
burton Franki. office. 


of Adelaide, Brisbane, Melbourne, Perth and Sydney. Order 
now from your nearest Warburton Franki office—enclose 
your cheque or money order. 


^ WARBURTON FRANKI 


SYDNEY: 307 Kent St. 29-1111. NEWCASTLE 

WEST: 844 Hunter Street. 61-4077. WOLLONGONG: 
80 Keira St. 2-5444. ADELAIDE: 204 Flinders St. 
8-1711. BRISBANE: 13 Chester St., Fortitude Valley. 
51-5121. MELBOURNE: 359 Lonsdale St. 67-8351. 
PERTH: Tough Instrument Service Co., 993 Hay St. 
21-2940. (Prices slightly higher in W.A.) 
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QUALITY CONTROL 


RUNDFUNK 


4 + Figure 4 

represents 2 Mc/s vertical frequency 
resolution. 

8. The wedge in the centre and in the 
four corner circles are the basic mea¬ 
sures for testing vertical and hori¬ 
zontal resolution of the receivers. 
The evenly narrowing lines repre¬ 
sent a continuous frequency range 
from 2 Mc/s to 8 Mc/s showing 
the resolution in both directions 
either in frequency response or reso¬ 
lution lines. (MHz=MegaHertz= 
Mc/s=Megacycles. Z=Zeilen= 
Lines.) 

The limit of the resolution range 
is where the lines cannot be distin¬ 
guished any more, at this point 
the lines running into a smooth 
grey tone. If the lines in the hori¬ 
zontal wedges do not run to an even 
grey tone but change to diverging 
circles, “paring” of the horizontal 
scanning lines or interlace trouble is 
present to a certain extent, also 
phaseshift in the higher frequency 
region. 

The wedges in the corner circles 
show the qualitative difference of 
resolution in the picture edges com¬ 
pared with the centre. 

9. The thin concentric lines in the 
centre of the picture, and in the 
corner circles, represent a 4 Mc/s 
frequency response, showing the 
quality of the resolution in the higher 
frequency range. Comparing the 
sides to the top and bottom part of 
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these circles allow horizontal and 
vertical resolution to be assessed. 
Also the geometry and resolution 
quality can be compared in the cor¬ 
ners against the centre. 

10. The black dot in the centre and in 
the corner circles, can be used to 
check and adjust the electronic opti¬ 
cal focus and linearity of the beam. 
If the electronic beam is distorted to 
an elliptical form, either vertically 
or horizontally, the dot will be elon¬ 
gated or washed out to a certain ex¬ 
tent. Again the dot in the corner 
circles can be compared with the 
centre for an even focusing of the 
beam in the whole raster. 

11. The five black and white slanted 
lines at the left upper part of the 
main circle represent a 1 Mc/s reso¬ 
lution standard. This raster is sup¬ 
plied specially for oscillographic 
evaluation of the test chart, analys¬ 
ing frequency response and phase re¬ 
lation in the lower frequency range 
of the video spectrum. This is one 
of the additional features in the 
German version of the RETMA 
resolution chart. 

12. The four thick horizontal bars of 
different length at the upper and 
lower part of the main circle repre¬ 
sent the lowest frequency range 
(0 ... 16 Kc/s) in the video spec¬ 
trum. Poor frequency response and 
phase shift in this frequency range 
show a washed out or doubled edge 
at the right end of the bars. Re¬ 
flexes, “ghost,” “flagging” or mul¬ 
tiple receptions, caused by wrong 


antenna matching or mistuning, can 
also be checked by analysing these 
horizontal bars. 

13. The diagonal lines across the main 
circle are very useful for checking 
the interlaced raster. “Pairing” of 
the horizontal deflection lines will 
cause a “stair effect” on the other¬ 
wise straight lines. 

14. On the RMA (RETMA) and the 
“Indian Head” charts there are the 
short vertical bars in two vertical 
lines marked in numbers of resolu¬ 
tion line for checking the frequency 
of transient oscillations, if any, but 
these must be recalculated for fre¬ 
quency in Mc/s. 

CONCLUSION: Properly observed, 
test patterns enable television set owners 
to make a variety of adjustments to their 
receivers, involving particularly height, 
width and linearity in both directions. 
They can also observe the effects of 
aerial adjustment, fine tuning, contrast 
and brightness settings. 

It is important to note, however, that 
all such adjustments should be carried 
out with the room darkened to normal 
viewing conditions because, in many re¬ 
ceivers, the picture shape varies with 
brightness and contrast which, in turn, 
will be influenced by the room ambient 
light. 

Other problems which might be re¬ 
vealed by examination of the chart, like 
poor frequency response, smear &c.. may 
require expert attention in a laboratory, 
where full alignment and other test 
equipment is available. 
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ELECTRONIC 


KITSETS BUILD IT YOURSELF ... FOR HALF PRICE 


RECEIVERS 

1. DXERS 1 (Bait, or AC) 

2. DXERS 2 (Bait, or AC) 

3. DXERS 3 (Ball, or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 

6. interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 
Communication Types 

10. Intercepter 5 

11. Globespan 8 


TRANSISTOR UNITS 

12. Transistor 1 

13. Transistor 2 

14. Transistor 3 

15. Transporta 4 

16. Transporta 6 

17. Transporta 7 (R.F.) 

18. Transistor 8 (D./W.) 

19. Transistor 8 (3 BAND) 

HI FI AMPLIFIERS 

20. Hi-Fi 3 

21. Mullard 3-3 

22. Mullard 5-10 

23. Mullard 5-20 


STEREO AMPLIFIER 

24. Mullard 2.2 

25. 1962 Mullard 3-3 


26. 1962 Mullard 10-10 

27. Unit 1 (R. TV and H.) 

28. Unit 2 (R. TV and H.) 

29. Unit 3 (R. TV and H.) 

30. Unit 4 (R. TV and H.) 

31. Playmaster 101. 

32. Playmaster Twin 10 

33. Playmaster Twin 17 

34. Miniwatt Twin 10 


GUITAR AMPLIFIERS 

35. Golden Series 12 Watt 

36. Golden Series 20 Watt 

37. Standard Series 12 Watt 

38. Standard Series 25 Watt 

39. Standard Series 35 Watt 


PUBLIC ADDRESS AMPLIFIERS 

40. Standard 12 Watt 

41. Standard 25 Watt 

42. Standard 35 Watt 

43. Standard 100 Watt 


CONTROL UNITS 

44. Playmaster No. 8 (Mono) 

45. Playmaster No. 9 (Si.) 

46. Playmaster No. 10 (St.) 

47. Transistor Low Noise 
(Mono) 

48. Transistor low Noise 
(St.) 

49. 4 Channel Audio Mixer 


TUNERS 

50. Playmaster No. 3 

51. Playmaster Program 
Source 

52. Transistor High Gain 

53. Transistor Medium Gain 

54. Mullard Wide Band 
TRANSISTOR AMPLIFIERS 

55. 1 Watt Stereo 

56. 2 Watt Stereo 

57. 4 Watt Stereo 

58. 10 Watt P.A. Unit 
TAPE AMPLIFIERS 

59 No. 3 (R. TV and H., 
June, 1960). 

60. No. 4 (R. TV and H., 
July, 1960). 

61. Stereo Tape Amp. 

INSTRUMENTS 

62. 3in C.R.O. (R. TV and H.) 

63. Sin C.R.O. (R. TV and H). 

64. 6v Tachometer (R. TV 
and H.) 

65. 12v Tachometer (R. TV 
and H.) 

66. Electronic Sietho. (R. TV 
and H.) 

67. Sweep Generator, (R. TV 
and H.) 

68. Patern Generator, (R. 
and H.) 


69. G.D.O. Adaptor, (R. TV 
and H. 

70. R.C. Bridge, (R. TV and 
H.) 

71. Valve and Transistor 
Tester, (R. TV and H.) 

72. Transistorised Signal 
Tracer, (R. TV and H.) 

73. Transistorised Wave 
Meter, (R. TV and H.) 

74. Standard Audio Osc. 

75. Multimeters. 

76. VTVM 

77. R.F. Signal Generator 

78. 1962 Audio Osc - 
Wide Range (R TV & H) 

79. Distortion — Noise — 
Millivollmeier (R TV & H) 


MISCELLANOUS KITS 

80. 50 M.C/S. Converter 

81. 144 M.C./S. Converter 

82. Fremodyne 4 

83. Light Beam Relay 

84. Stereo Phone Amp. 

85. Stereo Phone Adaptor 

86. Porta Player 

87. Portagram 

88. Transportagram 7 

89. S./Wave Converter 1 

90. S./Wave Converter 2 


EXCELLENT FREQUEN- 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL. 



NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB IOCPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MINIWATT TWIN 10 STEREO-COMPLETE KIT—£36/12/6 


1962 MULLARD 10-10 STEREO AMPLIFIER FOUNDATION KIT 

ONLY £6 plus TAX 

The kit includes chassis—punched and drilled — base cover — shield—front 
panel and two P/C boards. Pkg. and Freight Extra. 




ELECTRONIC DEVELOPMENTS 


Phone 63-3596 
63-5973 
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DEVELOPMENTS 


SPECIAL ANNOUNCEMENT 

CHECK OUR MAY ADVERT FOR 

SOME EXTRA SPECIAL NEWS 

— DON'T MISS IT — 

STILL “TOPS” IIS 

KITS FOR 1963 

TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 

R. TV & H., MARCH, 1962 

ONLY £12/8/6 


"LEARN WHILE YOU BUILD''KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 

"GOLDEN SERIES" 
20 waff GUITAR 
AMPLIFIER VIBRATO) 
£31/15/6 

1962 Milliard 3-3 
Slereo Amp. 
£24/18/6 

COMPLETE 


1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 

50 and 144 MC 
CONVERTERS 

£6/12/6 

(PLUS CRYSTAL) 


STEREO TAPE AMP. 
(R.TV&H.) 
£39/14/6 

TRANSPORTA 7 

(W) 

£23/12/6 


R. TV A H. VALVE 
Transistor Tester 
£29/14/6 

HI-FI 3 
AMPLIFIER 
£14/18/6 



BM3 CRYSTAL MIC. (Stand extra) 
£ 2 / 10 /- 



6V & 12V TACHOMETER 
£14/16/6 



TOP QUALITY M/METER 
£4/12/6 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 NICHOLAS BUILDING — 37 SWANSTON ST., Phone 63-3596 
63-5973 MELBOURNE — VICTORIA 63-5973 
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The amplifier 
complete in its 
case, similar to 
our previous unit 
amplifiers . Full 
constructional de¬ 
tails will be 
given next month, 
including details 
of the printed 
wiring boards. 


Designing a high-quality 

24W. ALL-TRANSISTOR 
STEREO AMPLIFIER 

By Jamieson Rowe 

Fully transistorised high fidelity amplifiers are now quite practicable. 
However, the design of an amplifier of this type involves problems not 
encountered in the design of similar amplifiers using thermionic valves. 
This article discusses the problems, with particular reference to the 
development of the twin 12-watt stereo amplifier pictured. Next month 
we will follow this discussion with the full constructional information for 

the amplifier. 


U 


NTIL quite recently, transistorised siderably more than an equivalent valve 
high fidelity audio_amplifiers were type. 

The problem is not quite as serious 
as it may sound, however. In the first 
place, the cost of power drift transistors 
will no doubt fall once a demand is 


virtually impracticable. The main reason 
for this was that the then-available pow¬ 
er transistors were severely limited in 
frequency response and gain linearity. 
Their performance was adequate in 
applications requiring only moderate 
frequency response and distortion figures 


cellent linearity of power drift transis¬ 
tors, class B operation may be approach¬ 
ed, with a substantial reduction in quies¬ 
cent current and hence a less stringent 
power supply specification. 

A 12-watt transistor amplifier employ¬ 
ing power drift transistors may thus cost 
only 1.4 to 1.5 times the cost of a simi¬ 
lar valve type. In other words, by 
centring the design specification on a 
suitable power rating, and by employing 
various design techniques, the apparent 
position of the transistor amplifier may 
be improved considerably. 

It should be noted that the foregoing 
illustration refers only to the present 
situation regarding power output versus 
cost. In a few years time, the situation 
may have changed, component costs and 
circuitry techniques having perhaps 
placed the 5-watt amplifier in a more 
attractive light even than the 12-watt 
unit. 

Despite the contemporary nature of 
the example, however, the principle of 
selecting suitable design specifications 
and techniques is quite valid. 

FACTORS NOTED 

In the development of the twin 12- 
watt amplifier which is used for discus¬ 
sion in this article, and which we will 
describe in the following article, we have 
considered these factors carefully. By 
centring the design on amplifier chan¬ 
nels of 12-watt rating, and by employ¬ 
ing various circuit techniques, we have 
been able to produce a unit which has 
a performance comparable with many 
valve designs, yet should cost not more 
than 1.5 times (approximately) that of 


established and manufacturing tech- itj nearest valve counterpart 


niques are improved, 
will be presented in 


Designs such as 
the next article 


uch as public address amplifiers — will play a part in reducing the cost of 


but left much to be desired if extended 
frequency response and low distortion 
were required. 

DRIFT TRANSISTOR 

With the recent appearance of the 
power drift transistor, this situation has 
changed. Performance standards are 
now attainable which compare very fav¬ 
ourably with those of valve amplifiers 
-not only in development laboratory 


future equipment, by encouraging the 
use of the transistors and demonstrating 
their capabilities. 


Even this comparison places the tran¬ 
sistor amplifier in an unfair light, inci¬ 
dentally, for the valve amplifier concern¬ 
ed will only operate in conjunction 
with crystal or ceramic pickup cartridges, 
while the transistor amplifier will also 


equipment cost. For instance, at the 
present time, a transistor audio amplifier 
of 5-watt rating will normally have a 
single-ended class-A output stage, draw¬ 
ing appreciable quiescent current from 
the supply and requiring the use of an 
prototypes, but in designs suitable for output transformer or choke. If it em 


Design techniques and specifications accept signals from low-output magnetic 
play an important part in determining cartridges and, in an emergency, signals 


home construction. 

The transistor amplifier is still beset 
with problems, however, as we have 
pointed out in our “Let’s Buy An Argu¬ 
ment” and “Audio Topics” columns. 
Apart from technical problems, which 
we will discuss as this article progresses, 
there is the cost problem. 

At present, power drift transistors 
are relatively expensive. Thus an ampli¬ 
fier employing them tends to cost con- 
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ploys a power drift transistor, its cost 
may well be 2.5 times that of an equiva¬ 
lent valve amplifier. 


from a tape head. 

As we have mentioned, transistorised 
high quality audio amplifiers have only 
been made practical by the development 
of the power drift transistor. 

A “big brother” to the drift transis¬ 
tors which have been used for some 
time in the initial stages of transistor 
short-wave receivers, the power drift 
transistor embodies the same character- 


A 12-watt transistor amplifier is in a istic of a built-in drift field in the base 


different position, however. To supply 
this power a push-pull output stage must 
be employed and. by selecting a suitable 
transistor configuration, the transistors 
may operate directly into the loudspeaker 
without the requirement of an output 
matching transformer. Due to the ex- 


region. This is produced by the use 
of diffusion techniques which result in 
a roughly exponential grading of im¬ 
purity ions through the base region. 

The built-in drift field gives the tran¬ 
sistor higher gain, which increases its 
power sensitvity and thus reduces the 
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amount of power which must be sup¬ 
plied by the driver stage. 

It also gives the transistor a consider¬ 
ably higher cut-off frequency, by reduc¬ 
ing both the series base resistance and 
the collector junction capacitance. The 
2N2147 power drift transistor, which is 
the one selected for the amplifier to be 
described, thus has a cut-off frequency 
approximately five times that of con¬ 
ventional uniformly graded-base power 
transistors. 

The graded-base characteristic also 
gives the transistor greatly improved 
gain linearity. This results in consider¬ 
ably lower distortion — not only be¬ 
cause less distortion is produced, but 
because the gain remains high at high 
current levels, allowing negative feed¬ 
back to remain fully operative. 

OUTPUT CIRCUT 

The simplified circuit for the output 
stage is shown in Figure l.The two 
transistors are in series, explaining why 
the circuit is sometimes called the “series 
push-pull” circuit. No output trans¬ 
former is required if the loudspeaker 
provides the correct load for the transis¬ 
tors. As the circuit is actually 
a balanced-bridge arrangement, no cur¬ 
rent flows throught the load under no¬ 
signal conditions. 

The absence of an output transformer 
is a benefit in a number of ways, one 
of which is, of course, the saving in 
cost. Another is that an output trans¬ 
former to suit this type of circuit tends 
to be quite bulky and, at best, rather 
inefficient due to the very low imped¬ 
ances involved and the effect of winding 
wire resistance, etc. 

Also, the absence of the usual phase 
shifts associated with such a trans¬ 
former simplifies feedback design, and 
allows the feedback to be used to extend 
the frequency response without danger 
of instability. 

For push-pull 2N2147 transistors 
operating in a circuit similar to that of 
Figure 1, with a 44-volt centre-tapped 
supply, a load impedance of 15-16 ohms 
is near optimum. This is very convenient 
from a high-fidelity points of view, be¬ 
cause the vast majority of high quality 
loudspeakers have a nominal impedance 
15-16 ohms. 

However, the use of an output trans¬ 
formerless circuit is not without its dis¬ 
advantages. One of the functions of the 
usual output transformer employed in 
valve amplifiers is to provide a number 
of alternative matching ratios, allowing 
the amplifier to be used with speakers 
having various nominal voice-coil imped¬ 
ances. Commonly, the transformer sec¬ 
ondary is provided with taps, allowing 
3.5, 8 or 15-ohm speakers to be used. 

With the disappearence of the output 
matching transformer, the transistor out¬ 
put stage is thus deprived of its variable 
matching ratio facility. The choice of 
I speakers which may be used with the 
amplifier is thus limited to those having 
a nominal impedance equal to the correct 
transistor load. 

In common with other designers, we 
have accepted this limitation, as we feel 
I that it is a small one when balanced 
[against the advantages derived from the 
| use of a transformerless circuit. Were 
[the majority of high quality speakers of 
13 ohms, impedance, the situation would 
I be very different. 

Transistor power output stages must 
I be designed carefully to ensure thermal 
I stability—a problem which does not 
I occur with valve circuits. In valve cir¬ 


cuitry, the designer has only to ensure 
that the dissipation, voltage and current 
ratings for the valves are not exceeded, 
whereas in transistor circuitry the situ¬ 
ation isi more complex. 

This complexity derives from the fact 
that the leakage current of transistors is 
a function of their junction temperature. 
A thermo-electrical feedback loop exists 
around the transistor, tending to cause 
the transistor to destroy itself. 

When a transistor draws current. 



The basic circuit tor the output stage 
used in the final amplifier . Em¬ 
ploying the so-called "series push- 
pull" configuration, it requires no 
output transformer, providing the 
load impedance correctly matches 
the transistors . This is due to the 
tact that the circuit is really a 
balanced bridge, the load current 
being zero under no-signal conditions . 

transistor is operating in a conventional 
amplifier circuit. Now the transistor has 
a definite thermal resistance—that is to 
say, when thermal energy is generated 
inside it, there must be a difference in 
temperature between the inside of the 
transistor and the external surroundings 
for the heat to be able to flow from 
the transistor and be carried away. 

Thus, when we say that the 2N2147 
transistor has a thermal resistance (junc¬ 
tion-to-case) of 1.5 degrees Centigrade 
per watt, we mean that the transistor 
develops between its collector-base junc¬ 
tion and the metal case a temperature 
difference of 1.5 degrees for every watt 
of heat energy carried away. If you like, 
the temperature difference is necessary 
before the heat can flow from the junc¬ 
tion—it has to “run downhill” in 
temperature. 

There will also be a certain thermal 
resistance between the metal case and 
the surrounding air, for heat energy will 
again require to flow down a tempera¬ 
ture gradient in passing from the case to 
the air. This thermal resistance may be 
quite high compared with the junction- 
to-case resistance—some tens of degrees 
per watt. 

All we wish to show from this at 
present is that even if the transistor 
draws current in surroundings which re¬ 
main constant in temperature, its junc¬ 
tion temperature will rise. In the case 
of the 2N2147, every watt dissipated 
will raise the junction temperature by 1.5 
degrees, plus whatever thermal resistance 
exists between the case and the 
surroundings. 

This rise in junction temperature will 
increase the transistor leakage current, 
which approximately doubles for every 
8 degrees Centigrade increase in junction 
temperature. And, depending upon the 
circuit constants, this rise in leakage cur¬ 
rent will TEND to increase the bias cur¬ 
rent of the transistor. The collector cur¬ 
rent will thus increase by an amount 


given by the operating gain times the 
change in bias current, and the transistor 
dissipation will increase. 

The transistor thus tends to “run 
away” and destroy itself, for the more 
power it dissipates, the hotter it gets, 
and the more its leakage current in¬ 
creases to cause it to dissipate more 
power. This tendency is present in all 
transistor circuits, but is only potentially 
ruinous in circuits which have a low 
value of collector load RESISTANCE, 
such as output stages and driver stages. 

In other circuits, the transistor may 
only drive itself to the saturated or 
“bottomed” state without actually ruin¬ 
ing itself, the current being limited by 
the collector load resistance. 

To prevent thermal runaway from 
occurring, the circuit designer must make 
the gain of the thermo-electrical feed¬ 
back loop lower than unity. This is done 
in two ways. 

Firstly, he can reduce the temperature 
rise produced by the dissipation of 
power. He cannot reduce the junction- 
to-case thermal resistance, for that is 
fixed for the transistor concerned, but 
he can reduce the case-to-ambient 
thermal resistance by bringing the tran¬ 
sistor in intimate contact with an object 
having a high thermal capacity — a 
so-called “heat sink.” 

This can be visualised as achieving 
a low case-to-ambient thermal resistance 
by paralleling the high resistance of the 
transistor with the much lower resistance 
afforded by an object having a greater 
surface area. Or by considering the heat 
sink as. an object able to absorb large 
quantities of heat, without rising in 
temperature appreciably. 

In the amplifier to be described, 
extruded aluminium radiators having 
many fins to promote air convection 
are used. The transistors are insulated 
from the radiators electrically by means 
of mica washers, but are in close contact 
thermally as the mica washers are coated 
with silicone grease to exclude air 
bubbles, etc. The overall thermal re¬ 
sistance is thus lowered considerably. 

SECOND WAY 

The second way in which the designer 
lowers the thermo-electric feedback loop 
gain is by arranging the circuitry so 
that the effects of bias current increases 
upon collector current are minimised. 

This is done by the usual methods 
employed to ensure thermal stability in 
low-power transistor circuitry, viz., 
keeping the bias supply source resistance 
low by the use of divider circuits, and 
fitting emitter swamping resistors to 
provide negative current feedback. (Emit¬ 
ter swamping resistors also swamp out 
temperature changes in the base-emitter 
junction resistance, which normally aid 
leakage current in encouraging runaway.) 

As transistors are power-controlled 
devices, a power output stage employ¬ 
ing transistors must be driven from a 
stage itself capable of supplying a cer¬ 
tain amount of power. This is in con¬ 
trast with the type of valve circuit 
normally used in high quality audio 
amplifiers, where grid current is not 
allowed to flow and hence only voltage 
drive is required. 

With the use of power drift transis¬ 
tors such as the 2N2147, having a high 
power sensitivity, the power required 
from the driver stage is reduced con¬ 
siderably. A pair of 2N2147 transistors 
operating in a circuit of the type shown 
in Fig. 1, for instance, require only 8 
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the connoisseur craftsman 111 3-speed transcription turntable 
has been designed to provide the ultimate performance, for both 
stereophonic and monaural disc playback. A heavy non-ferrous 
12" lathe turned turntable revolves at speeds of 78, 45 and 33V3 
r.p.m. and a vernier control with micrometer adjustment provides 
variable 3 Speed a f ur * ,ier 4% variation on all speeds. The large stroboscope fitted 

Transcription Turntable beneath the turntable platter is illuminated by its own internal 

£50 RETAIL neon |j g ht source, and is viewed through a reflecting mirror 

making possible the precise adjustment of speed and pitch. 


MASTERSOUND SALES PTY. LTD. 

400 KENT STREET. SYDNEY. BX 1527 (LIDO HOUSE. NEAR CNR. MARKET ST.) ; 


STEP-DOWN TRANSFORMER 

for a host of applications! 


* fCO *0f« 


SHAVERS 


MtANfc , 
SOLDERING IRONS 
BATTCHy 
“'lor 




.iiHG 

o* c 

^ The newest and latest addition to the al 

comprehensive range of A & R Transformers. 

3 " Data sheets listing all types are now available 

from “The Transformer People.” 

Send for Specification Sheet and Price List NOW! 


( 


A&R ELECTRONIC EQUIPMENT CO. 1 

46 LEXTON RD 


POST THIS COUPON 


PTY. LTD. 

BOX HILL E ll, VIC. P.O. BOX 9 [ 


NAME 


ADDRESS... . .STATE.. 
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transcription 

turntables 




This turntable has been designed specifically to answer the 
stringent requirements of stereo disc playback and in addition 
provides superior performance for the reproduction of monaural 
microgroove recordings. It considerably exceeds the broadcast 
specification for transcription turntables in respect of hum, 
rumble, wow and flutter. Craftsmanship and precision combine to 
produce a turntable of lasting quality and superior performance. 
Operating at the two fixed speeds of 33V3 and 45 r.p.m., the full 
12" turntable is lathe turned and manufactured of non-ferrous 
material. All revolving shafts are precision ground and lapped to 
a mirror finish and run in new type adjustable nylon bearings. 


SPECIFICATIONS 

Rumble: -50dbs. when measured at RIAA characteristics. 

Hum level: less 80 dbs. Wow: 0.15%. Flutter: 0.1%. 

Finish: Styled in matt black with satin silver trim. Turned aluminium 
control knobs. Power consumption: 10 watts max. 

Minimum size motor board required: 15%" x 13V2" with 3%" 
clearance below. 


Two Speed 

Transcription Turntable 

£36 RETAIL 





































milliwatts (approx,) for 12 watts output. 

To deliver the drive to the output 
transistor bases, a small transformer 
may be used as shown. Such a trans¬ 
former must have insulated but bifilar- 
wound secondary windings to ensure 
balanced drive to the transistors at all 
frequencies of interest. The transformer 
naturally introduces frequency response 
and hum problems, but the alternative 
of resistance-capacitance coupling tends 
to be rather inefficient by comparison. 

A driver transformer also permits the 
driver stage-output stage matching to be 
adjusted, by the use of various winding 
ratios. Depending upon the output tran¬ 
sistors used, and whether they are more 
linear as current-current transfer devices 
or as voltage-current transfer devices, 
the driver transformer may be arranged 
to provide anything from constant- 
current to constant-voltage drive. This 
allows efficiency and distortion to be to 
adjusted to the most acceptable com¬ 
promise. 

In the case of 2N2147 transistors, this 
condition occurs when the drive is some¬ 
what nearer constant-voltage than con¬ 
stant-current. As the output resistance of 
the driver transistor selected (the AS128) 
is somewhat higher than the input re¬ 
sistance of the 2N2147, the driver trans¬ 
former is thus arranged to have a ratio 
of 2.5 to 1. The output transistors are 
thus driven by a generator having an 
effective resistance of 1/6.25 that of the 
driver transistor output resistance. 

CAREFUL DESIGN 

With the use of a transformer, the 
driver transistor must be designed care¬ 
fully to prevent thermal runaway. At 
the power levels involved, this is not 
too difficult, and usually the provision of 
a bias supply divider of moderate resis¬ 
tance and a small emitter swamping 
resistor suffices. In cases where this is 
not quite enough, the transistor may be 
fitted with a small heat radiating clip 
to reduce its thermal resistance. 

Being a class A stage, the driver must 
be operated at a certain quiescent col¬ 
lector current if it is to handle the 
signal power without producing distor¬ 
tion. This tends to make the stage noisy, 
for transistor noise is a function of 
collector current. However, the applica¬ 
tion of negative feedback around the 
output and driver stages helps reduce 
the effect of driver noise at the out¬ 
put. 

The negative feedback also allows the 
driver transistor collector current to be 
reduced slightly below the otherwise 
optimum figure, as the distortion pro¬ 
duced is divided by the gain reduction 
factor. 

In the amplifier which will be de¬ 
scribed next month, the negative feed¬ 
back is applied around the output, 
driver and pre-driver stages and is con¬ 
nected from the output terminals to 
the emitter circuit of the pre-driver 
transistor. The absence of an output 
i matching transformer allows some 19 
dB of feedback to be applied, reducing 
] noise and distortion considerably. 

By connecting the negative feedback 
I circuit to the emitter circuit of the pre- 
driver transistor, the input impedance 
I of the pre-driver stage is raised. This 
I increases the gain of the system as a 
I whole, as the input impedance of the 
I pre-driver stage is in parallel with the 
I collector load of the preceding stage 
| from a signal viewpoint. 

Connecting the feedback circuit to the 
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base of the pre-driver transistor would 
have the opposite effect, lowering the 
gain of the stage ahead of the pre- 
driver. 

The preamplifier section of a high- 
quality transistor audio amplifier differs 
in a number of ways from its valve 
counterpart, and presents problems of a 
different nature to those encountered in 
valve circuits. 


The reasons for the circuit rearrange¬ 
ment are as follows. First, the tran¬ 
sistor following the circuit has a low 
input impedance, and an input impe¬ 
dance which is non-linear. By employ¬ 
ing the volume control configuration 
shown, which is the current dual of the 
usual valve circuit, smooth volume con¬ 
trol is produced with little signal loss 
in the “full on” position. 


The tone control 
circuitry used in 
the final amplifier 
design . The cir¬ 
cuit is the con¬ 
verse of that 
used in valve am¬ 
plifiers, in order 
to match the 
transistors. 



"-Q 


TREBLE BASS VOLUME 

FIG. 2 


In general, the differences between 
transistor and valve circuits arise from 
the fact that transistors are low impe¬ 
dance, power operated devices, and re¬ 
quire circuit techniques differing from 
those developed for the high impedance, 
voltage operated valve. 

It is still possible to use the familiar 
passive tone controls in transistor 
circuitry, but they must be rearranged 
somewhat to satisfy the altered impe¬ 
dance levels. Figure 2 indicates one of 
the possible ways in which transistor 
tone controls may be arranged. 

The treble and bass control circuitry 
is basically the same as that used in 
many valve amplifiers, but is connected 
into the signal path in the converse 
manner. Instead of the signals reaching 
the control dividers from the top, and 
leaving via the moving arms, they now 
reach the dividers via the moving arms 
and leave from the top of each divider. 
The controls still operate in the usual 
way, however, as the new circuit is 
effectively the current dual of the more 
usual one. 

From the tone controls, the signals 
pass to the volume control. This, too, is 
connected conversely to its valve coun¬ 
terpart, even though it operates conven¬ 
tionally. 


Also, the transistor is always driven 
from a source of moderate internal impe¬ 
dance, and one which does not vary 
markedly with volume control setting. 
This prevents the non-linear input im¬ 
pedance of the transistor from producing 
distortion. 

The volume control configuration sat¬ 
isfies the transistor, but its own input 
resistance varies considerably. Thus it 
would not be suitable for connection 
to the usual bass and treble controls, 
as their operation would be upset. 

By connecting the tone controls as 
shown, the moving arms are connected 
to the source of signal—i.e., the col¬ 
lector of the preceding transistor. Since 
the output impedance of this transistor 
stage will be moderately high, and fair¬ 
ly constant, the bass and treble con¬ 
trols may be arranged to function cor¬ 
rectly. 

The output of the controls, which is 
now the top of each divider arm, may 
be connected to the moving arm of the 
volume control, for the tone control 
operation is relatively unaffected by the 
impedance reflected at this point. The 
new tone and volume control configura¬ 
tion may thus be seen to satisfy the re¬ 
quirements of transistor circuitry rather 
well. 



PICTURE TUBE OUT? 

Now you can buy direct from 
the factory 


£8 


PLUS EXCISE TAX 
AND OLD TUBE 


MOST 
TYPES 

No charge for testing, installation available 

WE BUY OLD TUBES 


For further information phone 92-7743 

SURE BRITE PICTURE TUBES 

REAR OF 1,8 PACIFIC HWY., CROWS NEST 

Entrance Rockland Road. 
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n-CORO 202 


*. NEW WW “*" E 

"• d ^ RECORDER 


operai 


This new high-fidelity recorder has been developed 
after years of exacting tests in the FI-CORD laboratories. 

It is a worthy successor to the famed FI-CORD I A, used 
internationally by television and broadcasting stations 
in recent years. 

FI-CORD 202, an instrument for the most ambitious professional, is equally suitable 
for the enthusiastic amateur who demands highest professional standards. It 
incorporates all the practical advantages of a full-size recorder in a small light¬ 
weight machine. 


FEATURES: 


SPECIFICATIONS: 


• 2 speeds: T/j and VU i.p.s. 

• Standard 4in spools. 

• Fast forward and fast rewind. 

• Manual and automatic volume control. 

• Built-in loudspeaker. 

• Extension speaker output socket. 

• Remote control facilities. 

• Safety record switch. 

• Easy-load battery cassettes. 

• Battery warning lamp. 

• Mains input. 

• Tape counter. 


Frequency Response: 

at 7Vj i.p.s.: 50—12,000 c/s plus/minus 3 db. 
at 3 3 A i.p.s.: 50—8,000 c/s plus/minus 3 db. 

Noise level: 50 db weighted. 

Erase frequency: 60 Kc/s. 

Back-wind: \ [ /i minutes at 7 1 /* i.p.s. for 4in spool of long-play tape. 

Forward-wind: 2'/2 minutes at Tfa i.p.s. for 4in spool of long-play tape. 

Input: Less than .2 mV at IN socket for fully modulated tape. 

Output: Maximum I V at OUT socket; this will not fall below .8V when loaded with 100 ohms. 
Loudspeaker: Built-in 3in—20 ohms. Output—180 milliwatts. 

Direct line recording: Voltage required to load tape to standard level—0.2 mV. 


FI-CORD 202 gives you high-fidelity recordings at your fingertips—-whenever you 
wish, wherever you go. Optional accessories are also available . 


Weight: Only b^lb. For further details on this amazing little machine contact our 

• Size: 9" x x 4^2". representative in your Capital City (below). 


INTERSTATE DISTRIBUTORS: 

NEW SOUTH WALES: Audio Engineers Pty. Ltd., 422 Kent Street, Sydney. Tel.: 29-4731. 

SOUTH AUSTRALIA: Eilco Sales. 233 Rundle Street, Adelaide Tel.: 8-1259. 

QUEENSLAND: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth.Tel.: 21-7861. 

TASMANIA: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel.: 2-5322. 

£• a n. | - a Telephones: 63-8166. 63-8211. 

Australian National Distributors. dfftfOft \VFOJf rty 9 Ltd, 28 Elisabeth Street, MELBOURNE, Victoria. 
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The first stage of the preamplifier 
should now claim our attention, for it 
is this stage which must be arranged 
to match the signal sources—radio tuners, 
gramophone pickups, tape heads, etc. 
With transistor circuitry, the techniques 
adopted for input matching are rather 
different from those used in valve ampli¬ 
fiers. 

First of all, let us consider the most 

MAGNETIC P.U. 

jgf 


The system em¬ 
ployed at the 
input of the am¬ 
plifier, to match 
the circuit to 
both magnetic 
and crystal-cer¬ 
amic cartridges. 
The text explains 
its operation and 
the reasons for 
its choice. 


Piezo-electric cartridges are basically 
high impedance devices, normally in¬ 
tended to work into a load resistance of 
0.5 to 2.0 megohms. They have a capaci¬ 
tive source impedance—that is, they ap¬ 
pear to the load circuit as being com¬ 
posed of a voltage generator in series 
with a small capacitor of some 500— 
1000 pF. Thus, if the resistance of the 
load circuit is lowered, low frequency 
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common sources of signal employed with 
the domestic high quality audio ampli¬ 
fier—gramophone pickups. Here we no¬ 
tice a fundamental difference between 
valve and transistor circuits. 

At present the most commonly used 
gramophone pickup cartridges are those 
having a piezo-electric transducer element 
—incorporating a crystal of either Roch¬ 
elle Salts or a ceramic compound. These 
cartridges are popular because they are 
cheap to manufacture, have a fairly 
high output voltage, and have an out¬ 
put which is “flat”—i.e., when used with 
the usual valve circuitry, they do not 
require frequency compensation. 

Because of these characteristics, it 
is a relatively simple matter to design 
a valve amplifier to suit them. Only 
modest gain is required, with no special 
equalisation requirements. 

It is a different matter altogether with 
the magnetic transducer type of cart¬ 
ridge—which is the type normally used 
with high quality amplifiers, on account 
of its smoother and more extended fre¬ 
quency response. 

The output from the majority of mag¬ 
netic cartridge is quite low—the order 
of a few millivolts. Being stylus vel¬ 
ocity sensitive transducers, their output 
is also far from “flat”, and in fact rises 
with frequency when records having the 
standard RIAA compensation curve are 
reproduced. 

PROBLEMS 

A valve amplifier intended to operate 
from a magnetic pickup cartridge miist 
therefore provide considerable pream¬ 
plification and tone compensation. Meet¬ 
ing these requirements generally involves 
problems concerning valve noise, heater- 
induced mains hum, and the gain- 
equalisation accuracy compromise. 

Thus, to achieve improved reproduc¬ 
tion by means of a magnetic pickup 
j cartridge, the design of a suitable valve 
amplifier becomes considerably more 
1 complex than that of an amplifier in¬ 
tended for a piezo-electric cartridge. 

As we might perhaps expect from the 
low impedance nature of transistors, with 
them the situation is reversed. With 
transistor amplifiers it becomes a relativ¬ 
ely easy matter to amplify and tonally 
correct the output of a magnetic pickup 
I cartridge, but a harder task to deal pro¬ 
perly with the signals from a piezo¬ 
electric transducer. 
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the attenuation involves sacrificing fre¬ 
quency response. Further reference is 
made to these a little later. 

With magentic pickup cartridges, there 
are few problems as far as transistor 
amplifiers are concerned. As we have ex¬ 
plained in the August 1961, “Off the 
Record” and November 1961-August 
1962, “Transistor Magnetic P.U. Pre¬ 
amplifier” articles, the magnetic cartridge 
itself aids in the provision of tone com¬ 
pensation. 

This is due to the fact that the mag¬ 
netic cartridge is effectively a voltage 
generator in series with an inductor. 


attenuation will occur. 

To match a piezo-electric cartridge 
into a transistor amplifier therefore in¬ 
volves problems, for it is not a simple 
matter to arrange for the input stage of 
the amplifier to present the pickup with 
a load resistance of the order of a 
megohm. 

Various methods suggest themselves it 
is true and, where an amplifier is in¬ 
tended to operate only with a particular 
cartridge, it is possible to employ one of 
the methods to achieve optimum results. 
However, none of the known methods 
may be used to provide a transistor 
amplifier with an input circuit which will 
give optimum results with all cart¬ 
ridges. 

This is perhaps not too surprising, for 
piezo-electric cartridges range from the 
older monophonic “crystal” types — 
having, say, one or two volts output and 
a source capacitance of some 1000 pF— 
to the recent high quality stereophonic 
ceramic types, some having only 60 
millivolts or so output and a source ca¬ 
pacitance of 500 pF. The latter type 
could well qualify for the description of 
“worst possible, virtually incompatible” 
when considered from the transistor am¬ 
plifier viewpoint. 

If the lower output types are not 
considered, a number of matching 
methods may be used, some proving suit¬ 
able for a number of different cartridge 
types. A high-value series or “padding” 
resistor may be connected in series with 
the transistor input, or a high-value shunt 
capacitor used to give the amplifier a 
capacitive input impedance such that low 
frequency attenuation does not occur. 
Negative feedback circuits over the first 
stage can alternatively be used to obtain 
this result. 

These methods all involve considerable 
signal attenuation, as they are all effec¬ 
tively passive divider networks. Active 
matching systems may be employed, such 
as emitter follower stages, but these 
generally prove noisy and inefficient. 
Matching transformers to our knowledge 
have not been tried, perhaps because 
they would involve hum and frequency 
response problems, but they might be an 
answer. 

What about the low output, high 
impedance ceramic types? Here most 
methods are a poor compromise at best. 
If they provide accurate tone compensa¬ 
tion, they attenuate the signal to an 
impractical extent; alternatively, limiting 


RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY 
Alto at 760 George St., and 6 Royal 
Arcode. 



PK543 4-TRANSISTOR 
AMPLIFIER 

The PR 543 amplifier board has four 
transistors, and will drive an 8 ohm 
speaker comfortably from a gramophone 
cartridge. A lead and clip are provided 
for connection to a 9-volt battery of 
the miniature type. 

Price £4/16/6 


HITACHI 

FULLY GUARANTEED 



RECEIVING TUBES 


QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 

each made to top stand arils and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street. 

Prahran, Victoria. Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 

Representative all States of Australia. 

PERTH: TISCO, PHONE 21-9767. 

BRISBANE: TISCO, PHONE 91-4461. 
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Research 
plus Ceramics 
bring you 
High Fidelity 
at lower prices 





The leading 8 in and 10 in High Fidelity 
Loudspeakers take another stride forward. The 
new Axiette 8 and Axiom 10 are fitted with 
compact and powerful Feroba II magnets of 
exceptional stability and resistance to demagnet¬ 
isation. Cleverly designed enamelled die-cast 
frames house the entire magnetic and moving 
systems. The performance curves shown leave 
no doubt as to the capabilities of these new 
Loudspeakers. 

Such smooth performance and extended fre¬ 
quency range is achieved by perfect combina¬ 
tion of cone characteristics, Goodmans supple 
“Lin-e-ax” suspension system, aluminium 
voice coils—and a lot of know how. 


Frequency range: 40— 15,000 c/s. Flux density: 
13,500 gauss. Total Flux: 53,000 Maxwells. Voice 
coil lin dia. aluminium. Impedance: 15—16 ohm. 

Retail prices (Capital cities all States) 
Axiette 8, £ 11/8 /-. Axiom 10, £13/12/3 


A whole new world of listening pleasure awaits you in Goodmans Loudspeakers — send 
today for your free copy of Goodmans High Fidelity Loudspeaker Manual and enclosure [ 
construction designs. 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 
60 CLARENCE ST., SYDNEY, N.S.W. 

Telephones: 29.1571 (3 lines) 


Please send copy of High Fidelity Loudspeaker Manual 
Name . 

Address. 


AXIO'8 


SPECIFICATION-AXIETTE 8 AND AXIOM 10 
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When connected to a low impedance 
load such as that presented by a tran¬ 
sistor amplifier input circuit, part of the 
treble-cut characteristic necessary for 
proper tone compensation is therefore 
produced by the frequency characteris¬ 
tic of the cartridge source impedance¬ 
load resistance divider. 

The additional equalisation required 
to attain “flat” reproduction from a disc 
recorded to RIAA standards may easily 
be provided by means of negative feed¬ 
back round the first transistor. In ad¬ 
dition to optimising the frequency cha¬ 
racteristic, this feedback reduces the 
noise generated in the first stage. 

In the amplifier to be described, we 
have adopted the following input match¬ 
ing system, which we feel comes nearest 
to satisfying the majority of the require¬ 
ments: 

The basic input stage of each pre¬ 
amplifier channel is a feedback stage, 
shown in Figure 3. When used with a 
magnetic pickup cartridge, full RIAA 
compensation is achieved—partly from 
divider action involving the pickup in¬ 
ductance L and the stage input resistance, 
and partly from the negative feedback. 

Crystal and ceramic cartridges are not 
fed into the amplifier at a later stage, 
as is common in valve amplifiers, but 
right at the input. This makes added 
gain available to facilitate accurate tone 
correction. 

Here again tone correction is provided 
in two parts. Firstly, the negative feed¬ 
back around the first stage is left intact, 
keeping the stage noise at a low level 
and providing treble-cut—or if you pre¬ 
fer, bass boost. And secondly, a 
compensating divider is placed between 
the cartridge and the amplifier input. 

The divider itself acts in two ways. 
It partly “pads up” the amplifier input 
impedance, to reduce the bass attenu¬ 
ation in pickup output, and it provides 
additional bass boost. A small amount 
of treble boost is also provided to 
counteract the extreme treble roll-off of 
the RIAA compensation introduced by 
the first stage feedback circuit. 

This system gives near-optimum re¬ 
sults with the majority of magnetic and 
medium-to-high output crystal-ceramic 
cartridges. Gain is adequate, noise is 
low) and the correct equalisation is pro¬ 
vided for both types of pickup. 

With the lowest output ceramic types, 
which as we intimated are worst suited 
to transisor amplifiers, gain is the real 
I problem. In tests, the amplifier has 
proved itself capable of giving low- 
noise, fully compensated reproauction 
from one of lowest-output units of this 
type. However, the gain is insufficient 
I to allow full output to be attained, even 
I though there is ample output for nor- 
Imal domestic listening. The provision 
I of further gain would involve problems 
| concerning noise, hum pickup, etc. 

How about other signal sources? Well, 
I in the case of signals from a radio 
I tuner, which are generally of moderately 
■high impedance, “flat” tonally, and with 
la level of 0.25-1 volt, a divider similar 
■to that used for crystal pickups may be 
■employed. The provision of a pre-set 
|input level adjusting potentiometer is 
advantageous, allowing the radio signals 
Ito be attenuated if input stage over¬ 
load occurs. 

Tape recorder heads strictly require 
fferent tone compensation from that 
riven to magnetic pickups but, in fact, 
hey will give quite satisfactory repro- 
uction with an amplifier intended for 
netic pickups if the treble control 


is turned to give a moderate amount 
of boosting. 

If accurate compensation is required, 
the first stage feedback circuit may be 
modified quite easily — a facility which 
we have not provided in the amplifier 
to be described in the next issue, but 
one which we may incorporate in a 
future design. 

The section of high quality transis¬ 
torised audio amplifiers which will re¬ 
ceive our final attention in this discus¬ 
sion is the power supply. 

In valve amplifiers of this type, power 
is required at a high impedance level— 
that is, voltages of some hundreds of 
volts, and currents of the order 0.075- 
0.2 amp. Also, the current drain under 
full-signal conditions is not markedly 
greater than that for no-signal condi¬ 
tions, even where class AB output stages 
are used. 

In transistor amplifiers, however, pow¬ 
er is required at a rather lower im¬ 
pedance level. Voltages are generally 
one-tenth those of valve circuits, while 
currents may be ten-times the valve 
amplifier values. The full-signal cur¬ 
rent drain is also quite high with re¬ 
spect to the no-signal drain, particularly 
when the use of linear output transis¬ 
tors permits true class-B (zero quiescent 
current) operation to be closely 
approached. 

Due to the low impedance power 
levels, hum filtering becomes difficult 
when the usual passive filters are re¬ 
tained. Filter capacitors must be made 
inconveniently large to obtain a suffi¬ 
ciently low shunt reactance, and induc¬ 
tors made large to prevent saturation 
at the high current levels involved. 

Hie increased full signal — no signal 
current ratio also causes embarrassment, 
for the regulation of the usual type of 
rectifier circuit is insufficient to prevent 
output stage peak distortion, supply line 
degeneration and/or instability. 

Thus it becomes necessary in transis¬ 
tor amplifier power supplies to provide 
either full voltage regulation, or a low 
dynamic impedance by means of high- 
value filter capacitors. 

In the amplifier to be described, a 
large final filter capacitor is used, in 
conjunction with an emitter-follower 
power transistor used as a “capacitance 
multiplier.” The transistor provides most 
of the filtering, while the capacitor low¬ 
ers the supply impedance. 

Incidentally, much work on transis¬ 
tor “hi-fi” amplifiers and their associated 
power supplies has been carried out by 
the Amalgamated Wireless Valve Com¬ 
pany, to whom we must extend our 
thanks for their assistance with this 
project. By supplying extensive data on 
the new 2N2147 and AS 128 transis¬ 
tors, supplying samples, and offering ad¬ 
vice based on the work of their own 
applications laboratory and that of 
R.C.A., they have been helpful indeed. 

Of assistance too has been the appli¬ 
cations laboratory of Mullard-Australia 
Pty. Ltd., for information regarding that 
firm’s transistors and investigations into 
transistor amplifiers. Thanks are also 
due to the many other manufacturers 
who provide components, metalwork and 
information — for this and other pro¬ 
jects. We only regret that space won’t 
allow us to mention them all by name. 

And with the acknowledgments, we 
bring this discussion to a close. Next 
month — all going well — we will 
give full constructional information on 
our new amplifier — our first fully 
transistorised “hi-fi” unit. 


4-TRANSISTOR TAPE RECORDER 

Complete with Microphone, Eorphone, 
Carrying Strop, 200ft Reel Tope and 
Batteries 
SPECIFICATION 

• Circuit: 4-transistor. 

• Built-in speaker. 

• Battery: UM-1 (Evereadv 960) for motor, 

BL*006P (Evereadv 216) for 
amplifier. 

• Recording System: Double Track D.C. Bias. 

• Recording Time: 20 min. 

• Easy fo handle—only 8 */ 4 M * $%" x 2%" 
and weighs 2.3lbs., complete with batter¬ 
ies. 

This 4-Transistor Tape Recorder it so ea*v 
to operate that any youngster can learn to 
make professional sounding recordings with 
great ease. 

SPECIAL PRICE £12/12/ 

RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY 

Also at 760 George St., and 6 Royal 
Arcads, 


I MICROPHONES & ACCESSORIES 

l 

Types GS210. 
High Impedance. 

£8/5/0 

GS210/L Low 
Impedance 
(200 ohms.) 

£16/4/7 

Both models 
fitted with 
[ on-off switch. 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

Cnr. William and Newcastle Sts., Perth, 
and leading wholesalers 


TEKNI 

-CALS' 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS 


_ CUT AND MAIL 
Electronic Supplies, 

Box 417, P.O.. Crown St.. Sydney, N.S.W. 

NAME .. 

ADDRESS . 

.... RTV4.63 



























HORIZONTAL LINEARITY 
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Figure 1—Horizontal Output Circuit Without Linearity Control . 



Figure 2—-Conduction Periods of the Horizontal Deflection Amplifier and 

Damper Tubes. 



Figure 3—Horizontal Output Circuit With Linearity Control - 


By L J. Sanger 

Receiving Tube Operations 
Sylvania Electric Products Inc. 

Not long after the 90 degree tele¬ 
vision picture tubes were incorporated 
into the variousi receiver designs, techno¬ 
logical advances in both circuit and 
component design made it possible to 
eliminate the horizontal linearity control. 

However, the introduction of 110 de¬ 
gree and 114-degree picture tubes and 
their accompanying wide-angle scanning 
re-introduced the problem of obtaining 
good linearity. The higher power re¬ 
quired by these tubes decreased the 
linearity efficiency in many receivers. 

This article is intended to give the 
serviceman a better understanding of 
the problems involved in obtaining good 
horizontal linearity in 110 and 114- 
degree TV receivers. 

Before proceeding with the discussion 
on horizontal linearity, let’s review the 
operation of the basic deflection circuit 
by studying the simplified horizontal 
scan circuit shown in Figure 1. 

The conduction time of the horizontal 
deflection amplifier is determined by the 
amount of drive voltage furnished by 
the horizontal oscillator. As shown in 
Figure 2A, the horizontal amplifier is 
cut off at time T1 whereas during time 
T2, the drive voltage has increased to a 
value equal to the cutoff voltage, causing 
the horizontal amplifier to begin con¬ 
ducting. 

Conduction continues through time 
T3. after which the drive voltage sud¬ 
denly drops to a negative value and, 
thereby, cuts the tube off. 

At this instant, the magnetic energy 
in the yoke decays rapidly and pro¬ 
duces the large positive pulse shown in 
Figure 2B. This positive pulse occurs 
during retrace time and is applied to 
the cathode of the damper tube, causing 
it to cease conduction. 

The retrace pulse would continue to 
complete its cycle except that when the 
pulse voltage becomes less than the 
damper plate voltage, the damper be¬ 
gins to conduct. 

The conduction period of the damper 
is dependent on the cathode bias of 
the damper and the rate of decay of 
magnetic energy in the yoke. 

Figure 2C shows how the horizontal 
amplifier and damper combine to pro¬ 
duce the yoke current. II is the nega¬ 
tive, or damper, current which produces 
the left half scan of the picture tube and 
12 is the positive (horizontal amplifier) j 
current which produces the right half | 
scan. 

The voltage produced across the boost I 
capacitor Cb due to damper conduction 
current plus the B+ supply voltage be-1 
comes the total voltage source (or I 
boosted B+ as it is commonly called) | 
for the horizontal deflection amplifier. 

Both the horizontal deflection ampli-l 
fier and damper are operated Class B | 
to obtain the best efficiency. 

Figure 2C shows how the current ofj 
each tube is transformed into the totall 
yoke current. Should the damper con-| 
tinue to conduct below the zero cutoff 
point, the horizontal amplifier wouldl 
have to overcome the extra load to ob-f 
tain the desired, uniform yoke current. 

In many new receivers not having 
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separate linearity control, the horizontal 
amplifier could not overcome the extra 
load and, thus, resulted in compression 
of the right side of the scan. The 
dotted line in Figure 2D indicates the 
total yoke current when the damper 
continues to conduct. 

To eliminate this right scale com¬ 
pression, the linearity circuit shown in 
Figure 3 was devised. This circuit is 
representative of a basic system em¬ 
ployed in many TV receivers today. 

The linearity circuit is essentially a 
tuned circuit which is resonant to 
15,750 cps. The capacitors associated 
with this circuit are fixed, but the in¬ 
ductance is made variable so that it is 
much easier to cut the damper off under 
different operating conditions. The re¬ 
sonant circuit is a means by which the 
damper can be controlled. 

It should be remembered that in 
order to obtain good linearity some 
means must be provided to cut off the 
damper shortly after the horizontal 
amplifier begins to conduct. To allow 
the damper to cut off at the proper 
time, an AC voltage is developed across 
the Boost Capacitor. 

This voltage is obtained from (1) the 
varying current of the horizontal ampli¬ 
fier (2) the sawtooth component of the 
damper current and (3) the resonant 
current developed in the variable induc¬ 
tance and capacitor CD. The AC voltage 
developed across the linearity circuit 
provides the bias voltage, ED, at the 
plate of the damper tube. 

Figures 4A and 4B show the damper 
plate voltage and the boost voltage, 
respectively. 

The damper peak current is the great- 
I est at the start of the horizontal sweep, 

| causing maximum tube drop across the 
| damper tube. This tube drop gradually 
| decreases to zero as the damper current 
decreases. 

The pulsating plate voltage of the 
I damper tube. Figure 4A, is additive to 
the B-f voltage at the damper. As the 
I damper conduction decreases, the pulsat- 
ling plate voltage of the damper tube 
I also decreases. 

When the damper current reaches 
I zero, the pulsating voltage subtracts 
■from the B-J- voltage and causes the 
I damper to cut off during the conduction 
I period of the horizontal deflection 
■amplifier. 



(B) 





Figure 4 — (A) Damper Plate Voltage . 
(B) Boost Voltage. 



Figure S — Non-Linear Horizontal Scan. 
(A) Stretching at Left and crowding at 
Right . (B) Crowding at Left and stretch¬ 
ing at Right . (C) Crowding at Centre . 


Because the damper is not conducting 
during the conduction period of the 
horizontal amplifier, compression at the 
right side of the picture tube is avoided. 

The linearity circuit could be called 
a Transition Network, since it affects the 
performance of both the horizontal 
amplifier and damper circuits. It shapes 
the plate current of the horizontal ampli¬ 
fier in the region at the start of conduc¬ 
tion and contributes to the shaping of 
the damper current in the region where 
the damper current falls to zero. 

In other words, the linearity circuit 
controls the rise from zero of one cur¬ 
rent and the fall to zero of the other, 
permitting one tube to take over the 
duty of another and, thereby, produce a 
linear rising sawtooth current in the 
yoke circuit. 

By adjusting the linearity coil induc¬ 
tance, various conditions of resonance 
can be created. Figure 5 shows distorted 
sawtooth yoke current waveshapes 
caused by maladjustment of the 
linearity control. 

In Figure 5A, the picture is stretched 
at the left side and compressed at the 
right. With an actual picture, people at 
the left would appear too broad, while 
at the right, they would appear too thin. 

The reverse is true in Figure 5B. In 
Figure 5C, the centre of the picture 
would be distorted. 

With the linearity control properly 
adjusted, test patterns and, of course, 
pictures should exhibit good horizontal 
linearity. At this condition, the yoke 
current should appear as shown in 
Figure 2C. 

Proper adjustment of the linearity 
control means more than just obtaining 
a linear picture. It also provides very 
efficient operation of the horizontal 
circuits. 

The data shown in Table I is a com¬ 
parison of two typical American TV 
receivers. One receiver did not have a 
linearity circuit and the other did. It can 
be seen that the receiver with the line¬ 
arity circuit is much more efficient. 

The plate dissipations, cathode cur¬ 
rent and input power are much lower 
than that of the receiver without the 
linearity circuit. 

This means that if the TV receiver is 
properly adjusted for horizontal linearity, 
the serviceman can expect fewer call¬ 
backs because of horizontal troubles. 


TABLE I 


TV RECEIVER WITH LINEARITY CONTROL 


TV RECEIVER WITHOUT LINEARITY CONTROL 



Normal Line 
Voltage 
and Scan 

High Line 
Voltage 

Maximum Width 

Normal Line 
Voltage 
and Scan 

High Line 
Voltage 

Maximum Width 

Design 

Center 

Ratings 

E Boost 

580 Vdc 

740 Vdc 

600 Vdc 

790 Vdc 

700 Vdc 

B + 

265 Vdc 

293 Vdc 

265 Vdc 

288 Vdc 


EC2 

160 Vdc 

188 Vdc 

125 Vdc 

158 Vdc 

200 Vdc 

E Drive 

114 VPP 

120 VPP 

150 VPP 

160 VPP 

300 VPP 

EPulse 

4000 V 

5450 V 

3970 V 

5850 V 

6000 V 

Ik 

88 Ma 

128 Ma 

94.5 Ma 

165 Ma 

140 Ma 

ik (peak) 

280 Ma 

390 Ma 

240 Ma 

430 Ma 

440 Ma 

1C2 

12.4 Ma 

12.0 Ma 

3.0 Ma 

9.4 Ma 


PC2 

1.98 W 

2.26 W 

.37 W 

1.48 W 

3.0 W 

Pp 

9.25 W 

11.1 W 

13.6 W 

23.3 W 

15 W 

T-Bulb 

150 °C 

166 °C 

170 °C 

218 °C 

220 °C 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published tor the 
general interest of beginners and experimenters. 




COMPACT, DIRECT-READING CAPACITANCE METER 


From Mr J. Kaernbach, of 37 Macpherson Street, Nhill, Victoria, we 
recently received the following details of a capacitance meter he has 
constructed. Although some of the parts used were purchased by Mr 
Kaernbach in Germany before he came to Australia, a few years ago, 
equivalent parts are locally available. The unit is thus quite suitable tor 
construction by interested readers. Mr Kaernbach writes: 


wr jpHE following article describes a fier employing a double triode as pre- 


wide range, direct reading capacity amplifier and output stage. The ampii- 
meter. It measures static and electro- fication is variable by adjusting the 
lytic capacitors with an accuracy of cathode resistor in the first stage. The 
1 per cent to 1.5 per cent, if close toler- meter is connected to this cathode and 
ance resistors are used. The tolerance the plate of the output stage through a 
of the series resistors should be within luF paper capacitor. 

0.5 per cent to 1 per cent. “Two standard voltages are used, 1.5 

“The principle of this instrument is as volts for the l,000pF to l,000uF ranges 
follows: A standard voltage of 1.5 volts, and 13 volts plus the 1.5 volts in series 
50 cycles is supplied to a series circuit of for the lOOpF range. The higher voltage 
the unknown capacitor and a fixed re- for the lOOpF range is necessary, be- 
sistor. cause a relatively low variable resistor of 

“Because the supplied voltage and its 250K is used, 
frequency are known, the voltage across “By keeping the 1.5 volts for all 
the resistor can be used to indicate the ranges, a high value resistor must be 
value of the unknown capacitor. employed for the lOOpF range. This 

“In fact, the capacitance will be equal would increase the hum sensitivity badly, 
to the value of the resistor multiplied which would mean a loss of stability of 
by the difference between the supply the instrument. 

voltage (1.5 volts) and the resistor volt- “The range selector is a 9 position, 2 
age, and divided by the resistor voltage section ceramic switch. The last position, “jest” position. The terminals are now 
times 314. The last term represents the ‘Test*’, is for calibration of the l,000pF bridged by the inbuilt l.OOOpF capacitor, 
reactance multiplying factor, 2,rf. to l,000uF ranges. . Adjust the cathode resistor for full de- 

“Thus a meter measuring the resistor “For the calibration two capacitors are fl ec tion of the meter, 
voltage may be calibrated directly in necessary. A l,000pF 1 per cent Mica “Calibration procedure: lOOpF range, 
terms of capacitance. In this case, how- or a similar precision capacitor for the when the instrument has been calibrated 
ever, the voltage is too weak to work a l,000pF to l,000uF ranges and a lOOpF as a h 0 ve, the lOOpF range can be ad- 
meter movement. The heart of the in- 1 per cent Mica or a similar precision j us ted. Set range selector to the lOOpF 



range. A lOOpF 1 per cent capacitor 


strument is thus an amplifier, which capacitor for the lOOpF range. B w< ^ * _ wjr _ 

needs approx. 50 mV. for the full out- “Calibration procedure: l,000pF to must connected to the terminals. Ad 

put of 10 volts. l,000uF ranges. After the instrument j ust the 250K pot for full deflection. 

“The circuit is a simple audio ampii- has warmed up, set range sel ector to “Th e mec hamcal set-up is an easy on 


one. 



(ALL MULTIPLIERS 1% TOL.) 


The chassis is made of 1-16in half-hardi 
aluminium. The transformer, fuse and I 
rectifier, (a Siemens selenium element), I 
are on the right of the chassis; the valve,! 
the 2 x 16uF electrolytic and the 4uF| 
capacitor on the left. 

(Editorial note: In place of the| 
selenium rectifier shown, a silicon diode 
such as the type AS3 may be used.) 

“The 1.5K potentiometer is on thq 
rear right of the chassis, and the 250® 
unit in the centre. Two 0.047uF capaci-l 
tors are used to balance the mains supply 
with respect to the chassis. 

“The meter is at the top of the fronl 
panel. The terminals are on the lowei 
right and the on-off switch and pilot lighl 
on the lower left. 

‘The 0.2 ohm resistor for the !,000ul| 
range can be made by winding thin cop 
per wire around a small ceramib formed 
The length required is given by 0.2 tiratl 
the wire cross-sectional area, divided b| 
the material resistivity (for copper, this 
0.0178 ohm-cm.) 

‘This instrument has been in use fd 
a year ar»l has not developed any fault! 
Calibration is required about every sil 
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CONTROL UNIT 




for the closest approach to 
the original sound 


VIQW 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 


.4 rear view of the prototype instru¬ 
ment showing the meter protruding 
through the front panel, with the 
power transformer behind and the 
twin-triode valve to the left . A front 
of the instrument appears 
opposite . 


60 Clarence St., Sydney. Telephone 29-1571 (3 lines) 


WRITE FOR free descriptive literature and name of your nearest 
QUAD Distributor , who will gladly demonstrate this equipment . 


Radio^rehvi$ior^^Hobbjcs^Dri^l<^A 
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DC movement with an inbuilt full-wave 
rectifier. The scale is marked “10V. 
10,000 ohms/volt,” the scale law show¬ 
ing the normal order of non-linearity 
one would expect of such a scale adja¬ 
cent to the zero position. 

Mr Kaernbach says that the voltage 
calibrations can be read directly in 
terms of capacitance, provided the full- 
scale deflection is properly set. 

For those who may wish to compare 
operation of an instrument against the 
prototype, the following voltages apply: 
Output Stage: 

Pin 1 Plate 230V. 

Pin 2 Grid 0V. 

Pin 3 Cathode 3.3V. 

Amplifier Stage: 

Pin 6 Plate 130V. 

Pin 7 Grid 0V. 

Pin 8 Cathode 2.3V. 

Pin 9 AC Htr. 6.3V. 

Pin 4, 5 AC Htr. 0V. 

The DC readings above were taken 
with a V.T. voltmeter and would be 
lower if read on a meter having lower 
internal resistance. 


Used with a single 
QUAD 11 power amplifier 
the unit provides 
every facility and 
refinement necessary 
for highest quality 
monaural reproduction. 

Used with two QUAD 11 
power amplifiers, the 
unit will in addition 
accommodate all forms of 
Stereo programmes with 
all the necessary 
facilities for that 
medium. Whilst providing 
extreme flexibility— 
the push buttons, for 
example, provide 
nineteen different 
services—straightforward 
and logical control 
has been maintained. 


months, depending on the time the meter 
has been in use. For static measure¬ 
ments on electrolytics, no D.C. is neces¬ 
sary. However, ordinary static conden¬ 
sers should be checked for insulation be¬ 
fore being connected to the instrument. 

Editorial note: In a follow-up letter, 
giving further information on the circuit, 
Mr Kaernbach says that the meter is a 


Readers are invited to contribute, 
for these columns, brief articles 
describing not - too - complicated 
pieces of equipment of electronic 
gadgetry, which they have success¬ 
fully constructed. A freehand copy 
of the relevant circuit should 
accompany the article, which has 
been carefully checked for errors 
and which contains all component 
values. We will redraw it for final 
reproduction. The editor reserves 
the right to accept or reject contri¬ 
butions, but those used will be fully 
acknowledged and will earn for the 
contributor a publication fee. 





































REPLACEMENT VIBRATOR MODULE 


AS FEATURED IN RADIO, TV & HOBBIES, MARCH. 1963 


A reliable solid state switching unit, 
being a direct plug-in replacement for 
a conventional non-synchronous reed 
type vibrator in mobile communica¬ 
tions equipment. 

Developed primarily to reduce the 
failure rate of conventional vibrators 
when operated continuously under 
arduous conditions, the unit has proven 
fully satisfactory in field test under 
Government supervision. 

The Telecomponents Replacement Vibrator employs two OC 35 switching 
transistors, mounted on black anodised aluminium heat sinks forming the 
side plates of the unit. A feed-back transformer is mounted between the plates. 

Overall dimensions are approximately those of the original vibrator. 

A range of vibrator modules is under development to cover vehicles with both 
positive and negative electrical systems, and to suit a range of Transceiver 
units. 


Address all enquiries to: 

TELECOMPONENTS pty. ltd 

(A DIVISION OF FERRIS INDUSTRIES LTD.) 

752 Pittwater Rd., Brookvale, N.S.W. 

TELECOMPONENTS REPLACEMENT PARTS ARE OBTAINABLE FROM: 

FERRIS BROS. PTY. LIMITED: Sydney, XF0221. Melbourne, 42 3141. Brisbane, 56 0102, Newcastle, 

61 5071. Wollongong, B 1922. Canberra, J 1569. Orange, 5010. Townsville, 3444. Rockhampton, 4041. 
SYDNEY: Universal Car Radios, 35 4356 and 74 2525 • Annandale Wholesalers Pty. Ltd., 56 5446 
• Electronic Parts Pty. Ltd., 56 0425 • Standard Components Pty. Ltd., 68 3254 • General Accessories 
Pty. Ltd., 69 4701. MELBOURNE: Edmunds Bros. Pty. Ltd., FB3971 • Radio Parts Pty. Ltd., FY 1251. 
W.A.: Tedco Pty. Ltd., 28 4921. S.A.: Woollard & Crabbe Ltd., 51 4713. TASMANIA: W. & G. Genders 
Pty. Ltd., Launceston, Devonport, Hobart and Burnie. 
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This month, as a change from my usual musings, I thought to lead off 
with this rather provovative article by William J. Paisley and reproduced 
with acknowledgements to that excellent overseas publication "HiFi/- 
Stereo Review." Having read Mr Paisley's article, you may feel like 
arguing. Fine! Our address is on the editorial page. 


W HATEVER your opinion of musi¬ 
cians, resolve to think kindly of 
them in the future. Be charitable. Be 
ready with a sympathetic smile and a 
reassuring word or two. Think how you 
would feel if your profession stood on 
the cliff-edge of extinction. 

Electronic music, composed on mag¬ 
netic tape, tolls the knell of the per¬ 
forming musician. The composer of 
electronic music is his own interpreter 
I and performer. The final and definitive 
statement of his intention is the tape on 
| which he composes. 

When electronic music comes of age, 
I performing musicians will not be needed 
to produce even conventional music. 
iRCA’s fledgling Electronic Music Syn- 
Ithesiser has proved that all conventional 
I instruments can be imitated with un- 
Icanny (and eventually perfect) accuracy. 


|WARM CURIOSITY 

Perhaps most disconcerting to muJ- 
Icians is the fact that composers are 
^following the growth of electronic music 
vith warm curiosity. Stravinsky remark¬ 
ed on one occasion that he was “very 
nuch interested in electronic music.” 
he then 78-year-old bellwether of 
nodernism added wistfully, “If I were 
koung, I myself would compose in that 
Idiom.” 

Young composer Roman Vlad has no 
leservations on the subject: “If we be¬ 
lieve that the evolution of music cannot 
tome to a full stop, then it is at present 
|nly through electronic means that we 
an progress.” 

I Composers traditionally have looked 
kith favour on systems that promised, 
lightly or not, to perform more depend- 
|bly than flesh-and-blood musicians. 
Chopin, for instance, saw promise in 


the invention of a singing robot called 
Euphonia. He wrote to his parents in 
1846, “If opera directors could have 
many such androids, they could do 
without chorus singers who cost a lot 
and give a lot of trouble.” 

The more a composer deals with 
musicians, apparently, the more incisive 
his opinions become, Mascagni’s lifetime 
of experience with tenors led him to 
observe that the Italian language offers 
three degrees of comparison: stupido, 
stupidissimo, and tenore. 

Beethoven liked to reminisce about 
pianists he heard as a child. “Not like 
the pianists of today,” he would scoff, 
“who prance up and down the keyboard 
with passages they have practised — 
putsch, putsch, putsch.” 

A composer naturally regards musi¬ 
cians as “devices” for conveying musical 
thought. Often the “device” is not ade¬ 
quate to demands made on it. Music 
history is a depressing chronicle of com¬ 
posers frustrated by musicians who 
could not or would not play difficult 
music. 

Schubert’s Great C Major Symphony 
was little known until this century be¬ 
cause orchestras mutinied when con¬ 
fronted with its complexities. After 
Schubert’s initial disappointment in 
1828, the Symphony lay in obscurity 
until 1839, when Robert Schumann re¬ 
discovered it. 

Schumann and Mendelssohn laboured 
to have it performed in several cities. 
When Mendelssohn was rehearsing it in 
London in 1844, the players refused to 
go on. In France the Symphony was 
performed first in 1851, the musicians 
failing so utterly to realise its beauty 
that it did not receive another French 
performance until 1897. 
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The now-celebrated suppression of 
Shostakovich’s Fourth Symphony fol¬ 
lowed complaints and grumbling by the 
orchestra that had been rehearsing it; 
they thought it overlong and tedious. 

Shostakovich, always a responsive 
political weathervane, decided that the 
voice of the proletariat had been heard. 
He immediately set to work on his short, 
snappy, hell-raising Fifth. 

CONDUCTORS ALSO! 

After recalcitrant orchestras have 
taken their toll, conductors have a free 
hand with what’s left. Few deliberately 
sabotage a performance (as, for instance, 
the premiere of Berlioz’ Requiem, when 
in a crucial passage, Habeneck laid 
aside his baton and took a pinch of 
snuff), but ignorance and obstinacy 
make up for the lack of bad intentions. 

Even unwittingly, a conductor remolds 
compositions to fit his musical philo¬ 
sophy. The style on which a conductor 
builds his reputation is very often based 
on distortions in interpretation. If com¬ 
poser and conductor belong to the same 
tradition (for instance, Mahler and Wal¬ 
ter), what results is probably faithful 
to the composer’s intention. When dif¬ 
ferent traditions collide (for instance, 
Bach and Koussevitzky), what results 
is musical heresy. 

Especially in this century conductors 
and Editors display a curious contempt 
for composers’ rationality. The prevail¬ 
ing modern notion is that a baroque or 
classical composer didn’t really know 
what he was doing when he specified 
certain instruments for certain pieces. 
Beethoven’s Great Fugue, for instance, 
has been performed by a full string 
orchestra under Toscanini; his Ham- 
merklavier Sonata suffered equally at 
Weingartner’s hands. Schubert’s Grand 
Duo became a symphony in spite of 
itself. 

Bach has been transcribed and re- 
transcribed so often that it becomes 
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MASTER ELECTRICS m. ltd. 


A WHOLLY OWNKD 
SUBSIDIARY Of 
MOTOR SPARES 
LTD. 



IM'ERtM ADD 
TRANSISTOR RADIO 
COMBINATION 


A radio in the Master station can be 
played and the slave station may call 
at any time and then the two stations 
are used as a normal intercom. 

A real bargain at £17/2/6. 
Trade Buyers please write for prices and 
details. 




KEW MODEL PV200 VACUUM TUBE 
VOLTMETER 

A good quality V.T.V.M. in heavy steel cabinet, it has a 4V*ln meter 
with clear scales, wide frequency response permits measurements from 
IS cps to 5 me on the A.C. ranges. 

SPECIFICATIONS* 

D.C. Voltage. 0-1.5, 15, 50, 150, 1500 (15KV or 30KV with special 
probe). AC voltage Sine Wave: 0-1.5, 5, 15, 50, 150, 500, 1500 r.m.s 
Peak to Peak: 0-4, 14, 40, 140, 400, 1400, 4000. 

Resistance: 0-1000, 10,000, 100,000 ohms. 10 meg, 1000 meg. 

Input Resistance: D.C.V. 11 meg (1 meg in probe). 

Accuracy: D.C.V. plus or minus 3 p.c. of full scale. 

Ohms within plus or minus 3 p.c. total scale length. 

Decibels: minus 20 to plus 65 DB. 

Zero centre for adjusting FM detectors. 

AF-RF Response (at terminals) plus or minus 3 p.c. 

30cps to 500K.C. 

Plus or minus 10 p.c. 15cps to 5 MC. 

Valves used: 1—6AL5. 1—12AU7. Accessories: DC probe, AC and Ohms test prods. Power 
supply: 230 volts at 10 watts. Size 7V* x 5 1-8. Weight 4V*lb. 


PRICE 


£23'8'0 


PLUS 12V* p.c. SALES-TAX OR 


£26'6'6 


INCLUDING TAX PLUS FREIGHT. 


Extras: High Volt Probes, £5/8/ plus 12V* p.c. sales-tax, £6/1/6. 
R.F. Probe £5/8/ plus 12V4 p.c. sales-tax. £6/1/6. 



LEADER TEST 


★ SPECIALS ★ 


1. Extra special large buy of Collaro 240 volt 
AC 4 pole synchronous motors as used In 
Hi-Fi tape deck. Has part of mechanism 
attached to allow for 3 speeds to be 
obtained. Worth £4/10/. Our Price 39/6. 

2. Miniature 2 gang solid dielectric tuning con¬ 
denser. only V/% x IV* x IV* inches. Ideal 
for transistor portables, etc. Capacity suti- 
able for Broadcast Band. Price only 12/6. 

3 Shielded 2 core cable.1/ yd. 

Shielded 3 core cable.1/6 yd. 

4. Lid Stays, small size, for portable record 
players, etc. 1/6 each. 


MICRO VIEWERS 

Ideal for inspecting Styli and also for 
amateur chemists, etc. Two magnifi¬ 
cations available, fully adjustable 
illuminated by a globe, operated by two 
battery cells. 3 microscope slides pro¬ 
vided with each viewer . . . 

Price only £2/10/ each. 



HIOKI MULTIMETER 
TH-J-30 

A very useful meter at a resonable price. 
Sensitivity on A.C. Volts 2000 ohm per volt. 
Sensitivity on D.C. Vlots 4000 ohm per volt. 
Ranges: AC Volts 0-10. 50, 250. 500, 1000. 
DC Volts 0-10, 50, 250. 300. 1000. 
DC Current 0-250 micToamp. 10 ma, 
250 ma. 

Ohms 0-5000 ohms, 500.000 ohms. 0-1 
meg ohm. 10 meg ohms. 

Inductance: 10H to 1000H. 

Capacity; 250 PF to .1 mfd. 
Decibels: - 20 to 4- 22, + 20 to + 
36. 

The front panel is made of black bakelite and 
the case is metal. The dimensions are 5 x 3Vi 
x 1 inches. Weight. 17ozs. 

Price only £3/6/3 

plus 12V*% sales tax. 

TOTAL OF £3/14/6. 


EQUIPMENT 

This excellent quality equipment is 
available in the following range:— 
We can assure you that you will be 
more than pleased with any purchase 
you make. 

Tax to be 

Unit Price added Weight 

LBO 3A 3in 


Oscilloscope .. £88/15/ £11/1/10 17Vilb 
LSG.531 Sweep and 


Marker Generator 
LSG.10 Signal 

h 

vj 

oo 

On 

X 

£9/17/1 

16 

lb 

Generator .... 

£13/10/ 

£1/13/9 

6 

lb 

LSG.ll do. 

£16/17/6 

£2/2/2 

6 

lb 

LSG.100 do. 

£16 

£2 

6 

lb 

LSG.200 do. 

£27/4/6 

£3/8/1 

9V*lb 


Lists showing full technical details 
etc. are available on application. All 
above are in stock but other models 
may be obtained on an indent basis. 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be in¬ 
cluded with order. 


5. 7 pin shielded miniature socket, 1/6. 

6. Roblan 2 gang miniature condensers with 
vernier drive, reduced to 12/9. 


7. Aluminium Chassis, undrilled: 


Size 

in 

Ins. 

Price 

Size 

in Ins. 

Price 

5 

X 

3 

x 2 

7/8 

13 x 

7 x 2V* 

15/4 

6 

X 

4 

x 2 

8/8 

13 x 

10 x 2 V* 

18/ 

8 

X 

5 

x 2 V* 

10/4 

13 x 

8x3 

22/6 

10 

X 

6 

x 2 V* 

12/7 

17 x 

10 x 3 

25/6 

11 

X 

8 

x 2 Vi 

15/4 

17 x 

12 x 3 

27/6 


8. Few only left. Illuminated Screwdrivers, 
metal body, containing 2 935 torch cells to 
light globe which floodlights work. Four 
screwdriver bits, 2 Philips and 2 Standard 
types, supplied. All in neat plastic case. 
Worth 25/. Our Price 12/6 each with 
batteries. 

9. 21 inch TV Masks. 5/ each. 

10.Coil Winding Wire available in V*lb spools 
as follow*;. All wires are enamel covered. 


Gauge 

Price 

Gauge 


Price 

B&S SWG 

B&S 

SWG 

18 19 

6/11 

29, 

31 

9/4 

20 21 

7/ 

30 

33 

10/7 

21 22 

7/ 

31 

34 

11/11 

22 23 

7/1 

32 

35 

13/4 

24 25 

7/10 

33 

36 

36 

40 

13/5 

19/7 

26 27 

8/7 

37 

41 

21/1 

28 30 

9/11 

38 

42 

27/4 

11. Grey 

Plastic Speaker 

Boxes 

for 

7x5 


Speaker. Price only 25/ each. 


12. Old type Valves, all brand new and mostly 
boxed. 


7C7 

3/6 

506 

5/ 

420T 

2/ 

1A4P 

2/ 

VF501 

2/ 

27 

2/ 

1A6 

2/ 

VR502 

2/ 

19 

2/ 

1M5G 

7/6 

A642 

2/ 

EL50 

3/ 

VR91 

2/ 

815 

10/ 

225DU 

2/ 

KDDI 

2/ 

33 

2/ 

6C8G 

7/6 

FC2A 

2/ 

35Z5 

3/ 

33 

3/ 

41FP 

2/ 

EL50 

3/ 

85 * 

3/6 

VT138 

2/ 

47 

3/ 

CV62 

2/ 

B240 

2/ 

45 

3/ 

2A3 

12/6 

VR54 

2/ 

VT88 

2/ 

6U5 

10/ 

PM254 

2/ 

CY31 

3/ 

32 

2/ 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVEMNA. 































difficult to remember which versions 
came first. His solo works have been 
orchestrated; his orchestral works have 
been transcribed for organ. Segovia has 
culled his scores for guitar melodies. 
Szigeti has decided that the D-Minor 
Clavier Concerto is actually a violin 
concerto. 

Villa-Lobos has justified the instru¬ 
mentation in his own Bachianas Brasi- 
leiras by transcribing Bach for the same 
plethora of ’cellos. An edition of Bach 
for the harmonica is being contemplated. 

Electronic music will eliminate such 
distortions by allowing the composer 
himself to experiment with effects until 
he discovers and captures on tape the 
one he wants. Once he has it on tape, no 
conductor can second-guess him and as¬ 
sume that some quite different effect was 
really wanted. 

The composer will not be impeded, 
either, by an orchestra’s limitations, 
whether inherent or established by the 
union. He can rehearse his piece, if he 
wishes, through thousands of hours of 
variations. 

Besides eliminating distortions, elec¬ 
tronic music will open heretofore un¬ 
tapped reserves of sound. Electronically 
speaking, there is little difference between 
waves of orchestral sound and waves of 
sounds not yet heard on earth. 

DIFFERENT APPROACH 

Recent attention focuses on a system 
located in the studios of Westdeutscher 
Rundfunk at Cologne. Unlike R.C.A.’s 
initial effort, the Cologne generators are 
deliberately non-imitative. 

They are designed to allow infinite 
variety of the fundamental characteristics 
of sound: (1) pitch, (2) duration, (3) 
noise-sound of indiscriminate pitch, (4) 
volume, (5) timbre — modification of 
basic tone by harmonics, (6) vibrato, and 
(7) attack—build-up of volume when 
tone is sounded. 

In the Cologne system fundamental 
tones are produced by vacuum-tube gen¬ 
erators similar to those used in elec¬ 
tronic organs. R.C.A. derived its funda¬ 
mental tones from vibrating tuning-forks. 
In each case, the fundamental tone 
(which is represented graphically by a 
sine wave, and sounds rather 
like a flute) is modified by 
combination of the six remain¬ 
ing variables. 

Karlheinz Stockhausen, 

Cologne’s composer - in-resi¬ 
dence, has developed a score 
on which all these variables can 
be noted. He composes on the 
score, then interprets his com¬ 
position by combining elec¬ 
tronic tones on tape. 

Stockhausen envisages a concert hall 
of the future in which audiences will 
hear music from not one, but six direc¬ 
tions: ahead, behind, both sides, above 
and below. To make this possible, he 
| has designed a spherical auditorium in 
which the audience is seated on a sus- 
I pended central platform. 

When tomorrow’s concert-goer ven¬ 
tures across the catwalk to his island 
I seat, he will be immersed, if not drown- 
led, in electronic sound. Determined not 
I to be caught unprepared by this musi- 
Jcal millennium, Stockhausen composes 
Ion six-channel tape. 

1 Although it is painful for him to com¬ 
promise on the point. Stockhausen occa- 
lsionally plays compositions through 
I monophonic systems in existing concert 
I halls. He recently completed an Ameri¬ 
can tour, during which his music was 


THE ROLE OF THE MUSICIAN 


Some may hotly debate the impli¬ 
cation of this article that the medium 
of performance should colour as 
little as possible the composer’s 
original intention. However, in a 
recent A.B.C. broadcast, Mr Julius 
Katchen, well-known American con¬ 
cert pianist, stressed that the musi¬ 
cian’s role has changed in recent 
years, quite apart from any thought 
of electronic music. 

As reported, Mr Katchen said that 
the kind of piano playing that was 
typical in the earlier part of the 
century was virtually unknown today. 
Great pianists of that period had 
been characterised by tremendous 


individual personality. “They were 
uninhibited, unrestrained virtuosos,” 
he said. 

Mr Katchen said that in the 1940s 
the influence of science and the whole 
objective approach to music—the 
impersonal approach—led to a differ¬ 
ent attitude in performing as well. 

“The artist became the middle man 
between the music and the public,” 
he said. 

“Instead of his being the show and 
using the music for self-glorification, 
he was there as a faithful servant to 
present the music, and to act as a 
medium in making the text come 
alive.” 




performed in several cities, to the amaze¬ 
ment and amusement of provincial audi¬ 
ences. 

While Germany, France and Belgium 
explore the electronic frontier, all Eur¬ 
ope has fallen under the spell of musique 
concrete. Derived from the sounds of 
everyday activities (automobile motor, 
ping-pong, running water, steak frying, 
vacuum cleaner), musique concrete re¬ 
quires no musicians. 

Equally favoured at present are two 
varieties, natural and transmuted. The 
natural variety is, simply and literally, 
nature. The transmuted variety is so 
modified by electronic hocus-pocus that 
it approximates “pure” electronic music. 
Both varieties exist as music only on 
tapes and discs. 

The poet Baudelaire anticipated mod¬ 
ern absorption with musique concrete 
when he remarked. “I love Wagner, but 
the music I prefer is that of a cat hang¬ 
ing by its tail outside a window, trying 
to stick to the panes of glass with its 
claws.” 

Also presaging musique concrete were 
the group of Italian futurists, led by 
Balilla Prafella and Luigi Russolo, who 
startled Europe with their “noise music” 
just before World War 
I. “Noise music,” al¬ 
though surrounded 
with elegant aesthetic 
theories, was composed 



Incensed at the failings of human 
singers, Chopin saw promise in the 
invention of a singing humanoid robot 
called "i aphonia," 


mainly of miscellaneous crashes, roars, 
whistles, hisses, shrieks and thuds. 

Paris, a city well-deserving its reputa¬ 
tion for hostility to new music, proved 
so unreceptive to crashes, roars, whistles, 
hisses, shrieks, and thuds that the 
Italians had to divide their forces be¬ 
tween music-making and skirmishing on 
the stage apron. 

Nicolas Slonimsky reports that 11 
persons from the audience had to be 
hospitalised, while the futurists escaped 
with minor bruises. 

Ernest Newman, apparently stirred by 
“noise music,” offered the following as a 
model for future reviews of such con¬ 
certs: “Concert Signor Pratella futurist 
musi help help help police miau miau 
discord noise holy Moses cries of 
wounded ambulances lint trepanning cut 
it out boom bang crash he-he-e-he help 
help want my money back shut up you 
fool police Lord Mayor soldiers Riot 
Act boom slash bang another blood 
vessel burst bang bang boom my hat 
where’s your Wagner now thank God 
that’s over wow wow let’s go and have a 
drink.” 

FOUR DECADES 

Natural musique concrete has been 
infiltrating otherwise conventional scores 
for decades, dird-songs have long been 
popular; they are especially prominent 
in Respighi’s The Pines of Rome. 

Barking dogs turn up in Piston’s The 
Incredible Flutist and Grofe’s Hudson 
River Suite, which also features the 
sound of a bowling ball striking pins and 
the sound of a whipcrack. 

Shostakovich’s Symphony No. 2 in¬ 
cludes a factory whistle, and Gershwin’s 
An American in Paris is augmented by 
taxicab horns. 

Nicholas Nabokov’s work on Rasputin, 
The Holy Devil, evokes aural images of 
Czarist Russia by means of an antique 
and scratchy gramophone record. 

The most famous example of all, of 
course, is Joseph Haydn’s Toy Symphony 
(or, perhaps, Leopold Mozart’s Toy 
Symphony), which features a toy drum, 
a toy trumpet, a ratchet, a “cuckoo,” a 
“quail,” and a “bobwhife.” 

The compatibility of all three systems 
—conventional, electronic, and concrete 
—has already been demonstrated, and 
we may expect to be subjected to experi¬ 
mental combinations for some time to 
come. Such forms as opera and oratorio 
will be final refuges for live musicians; 
audiences may not quickly accept an 
electronic Cio-Cio-San. 

The rift is already widening, however, 



























PUBLIC ADDRESS 
AMPLIFIERS 



DUAL OPERATION MAINS OR 


t WATT ^ 
AMPLIFIER 


Type PA828 amplifiers may be operated 
from 240 volt or 6 volt battery supply, 
changeover being effected by alternate 
cables which are stowed in rear of hous¬ 
ing. A standby switch is provided to 
conserve battery life. 


rmM 82 S 


Type PA829 20 waff mains or 12 volf baf- 
fery amplifier provides all facilities neces¬ 
sary for P.A. Hiring. 

These include two microphone channels with 
third optional channel for microphone or 
pickup. Either high or low output pickups can 
be used. Features include a battery saving 
switch and a bass cut switch to control L.F. 
response when using horn speakers. A plug- 
V.U. meter and monitor speaker with 
their associated switches are ancillary units. 

FOREMOST IN SOUND 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

• 554 PARRAMATTA RD„ ASHFIELD, N.S.W. UA079I. • 167 QUEEN STREET, MELBOURNE. MU9I6I. 

• CNR. WILLIAM & NEWCASTLE STREETS, PERTH. 28-3425. 

• 80 CAMERON STREET, LAUNCESTON. 2-1804. • 123 MURRAY STREET, HOBART. 3-3836-7. 

Available in other States from 

NEWTON McLaren LTD., ADELAIDE. CHANDLERS PTY. LTD., BRISBANE ALSO FROM LEADING WHOLESALERS. 














between electronic music and musique 
concrete. Pierre Boulez, the foremost 
French electronic composer, scorns what 
he caLls “the ersatz natural sound world” 
of musique concrete. Unless they are 
reconciled in the work of a yet unborn 
genius, electronic music and musique 
concrete may eventually grow as far 
from each other as Schoenberg from 
Schubert. 

Even as Stockhausen has been absorb¬ 
ed with the technical aspects of elec¬ 
tronic composition, Boulez has been 
striving to define its aesthetic bound¬ 
aries. 

He acknowledges that “previously 
fixed limits are now suspended; they even 
become a sort of negative cliche.” A 
danger is, however, that “the very free¬ 
dom which the composer sought be¬ 
comes chaotic; if it is not limited, all 
work loses its meaning.” 

Boulez cautions against absorption 
with mechanical novelties inherent in the 
equipment (for instance, several heads in 
sequence will produce a perpetual canon 
from any loop of tape). He believes that 
“only a primitive mind will be impressed 
with the wonders of the machine.” 

Dr Herbert Eimert, director of the 
Cologne studio, maintains he is not much 
troubled by “bewailing on the part of 
dilettantes of the element of spontane¬ 
ous music-making which is said to be 
lost in electronic music.” He is con¬ 
vinced that “spontaneous music-making 
of any value” is actually the product of 
hundreds of hours of practice, that it 
closely approaches electronic constants in 
its “studied precision.” In any event, 
the privilege of spontaneity has been 
given back to the composer. 

If electronic music diminishes the 
number of musicians, it will increase the 
number of composers. Composing has 
not been a do-it-yourself activity since 
the 18th century, when every well-bred 
gentleman or lady could improvise on 
flute, violin, or harpsichord. 

Music’s golden 18th century may well 
be eclipsed by a Twenty-first century in 
which everyone with “music in his soul” 
will have at hand the technological 
facility to express it. 

THE SOVIET ALSO 

So concludes the article from “Hifi/ 
Stereo Review.” Perhaps it would be 
appropriate to round it off with this 
recent news item from Russia: 

The latest instrument bears the name 
“Photo-electronic musical synthesisor” 
land was invented by Ye. A. Murzin 
1 who calls it the ANS—these being the 
I initials of the Russian composer Scriya- 
I bin. 

Using this instrument a composer can 
[write music and record it on tape. 

The composer, imagining himself at a 
keyboard, draws on a glass plate which 
|is covered with black varnish lines of 
different lengths. Light acting on photo- 
|elements penetrates the drawn lines. 

Signals from the photo-elements are 
|fed to 576 acoustic generators which are 
rouped in octaves. Each octave 
|s broken down into 72 tones. The result 
Is (or so the inventor claims) to make 
It possible to obtain an unrestrict¬ 
ed number of tones and to create widely 
different motives, including the motives 
|>f Eastern music. 

Soviet composer Dmitri Shostakovich 
Jas commented “The synthesisor is of 
Teat interest to composers. It 
bpens the way to creative fantasies and 
Iffers enormous scope to creative initia¬ 
tive.” 


GARRARD 

OWNERS! 

get more life from your records . . . 
more record and needle protection . . . 
finer record reproduction . . . 


With the NEW 


SHURE 


jzffowo oDifrtitcc 

GARD-A-MATIC 

Now, owners of Garrard Laboratory Model "A" and AT-6 Automatic turntables can 
assure themselves unprecedented and unparallelled record and needle protection, and 
highest sound quality simply by plugging in the Shure Stereo Dynetic GARD-A-MATIC 
"floating” cartridge assembly. Nothing else to buy .... no wiring, no soldering, just 
plug in. 

ingenious GARD-A-MATIC cartridge inside a special tone-arm shell ends scratching 
due to dropping the tone arm or accidentally dragging it accross the grooves .... 
records stay new, sound new. Needles last longer—can't be damaged by pressing arm 
on record. Does away with tone arm "bounce" from floor vibrations, etc. And, the 
performance characteristics match those of the famed Shure Stereo Dynetic cartridges. 

here's how it works: 






The GARD-A-MATIC assembly plays your records with top high fidelity per¬ 
formance at a tracking force of 2 grams. Needle "floats" over records- 
tracks perfectly even if record is warped. 




ENTIRE CARTRIDGE RETRACTS 

if arm is dropped, or arm pressure exceeds 3 grams, or arm is accidentally 
"dragged" across grooves. Soft no-scratch plastic "bumper" prevents 
damaging contact between needle and record until safe pressure is resumed. 
Protects both Records and Needle! 

PERFORMANCE CHARACTERISTICS 

You don't sacrifice performance to achieve the remarkable record protection 
of the GARD-A-MATIC. It is Shure Stereo Dynetic quality throughout. Highs 
are crisp and peak-free, lows are vibrantly clear, the all-important middle 
range emerges with transparency and realism. Without a doubt, the best 
buy for Garrard owners. 


Frequency Response: From 20 to 20,000 cps 


Output Voltage: 
Channel Separation: 
Recommended Load 
Impedance: 
Compliance: 
Tracking: 

Inductance: 

O.C. Resistance: 
Stylus: 

Stylus Replacement: 


6 millivolts per channel 
More than 22.S db at 1000 cps 

47,000 ohms 

20.0 x 10-6 cm per dyne 

1.5 to 3.0 grams 

600 millihenries 

750 ohms 

.0007” diamond 

N99 


PRICES: MODEL M99/A fits Garrard 

Laboratory Model ”A.” Includes tone 
arm head, factory mounted cartridge, 
.0007” diamond. £22/10/. 

MODEL M99/AT6 fits Garrard AT-6. In¬ 
cludes tone arm head, factory mounted 
- -- £ 22 / 10 /. 


cartridge, .0007” diamond. 


MODEL 

.0007” 


stylus assembly 


For further information contact: 


AUDIO ENGINEERS PTY. LTD. 

422-4 KENT STREET, SYDNEY. TEL. BX6731 
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Complete KIT for TRANSISTOR S PORTABLE £12/17/0 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY * PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Post and Packintt: N.S.W. 
Interstate 27 6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA 5in x 7in TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 
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NEW VALVE SOCKETS: Ceramic EF50 Sockets* 2/6 eft. American moulded Loctal, 1/ e*. Octal 8-pin wafer* 0/6 dozen. 5BPI socket 
Ceramic* 7/6. Amphenol 5-pin ceramic* 2/6 ea. 7 and 9*pin Miniature* 1/ oft. 9-pin with shields 1/0, AH Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING* 1/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils* 7/6 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 


ea. Post 1/. I.F. Transformers, 9/6. Post 1/. 


NEW MULTIMETERS—61/- extra 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
0—10r 0—1 Or RANGES 

0—IMA 

0—250v 0—25 Or A 1AA1ui 

0—500t 0—500t O—100MA 

0—lOOOv 0—1000v 0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 



BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. 

Post, N.S.W., 7/6; Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6 1 Interstate, 10/. 


As above, 6 or 12 ▼.» at 2 amp., 27/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 

Transformer for above* 37/6. 
Post: N.S.W., 3/6; Interstate* 4/6. 


MINIATURE COILS* slug tuned suitable for 

S.W. or TV COILS 7/6 per doz. As ab»ve 
". 1 ■" . . Post 2/ 

DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 200K + switch. 

.5 meg + 50K + switch. 

.1 meg + 5K. 

A meg + 10K. * __ 

,1 meg + 20K. WQ €0. 


rewinding Broadcast, 
in cans 12/ per doz. 


Single Crystal Earphones 7/6, 
Magnetic 5/. Post l/. 


PILLO-FONE EXTENSION UNIT 

IT’S A REAL MINIATURE 
WITH ROLA UNIT 

Install it anywhere, in 
the sick room, work¬ 
shop, garage or any 
room in the house. 
Just connect across 
voice coil of the exist¬ 
ing speaker. The 
“PILLO - FONE” IS 
THE MOST CON¬ 
VENIENT LITTLE 
UNIT YET DEVISED. 
3Viln Diameter by lVdn 
deep- POST 
FREE. 



22/6 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


NEW CONTACT RECTIFIERS 
115 Volt 60 ma 7/6. Post 1/. 


NEW POWER TRANSFORMERS 


25/- 


60mA prim.: 240v with 230v tapping. See. 285 
z 285 with 6.3v filament winding 60mA. 

Plus postage: N.S.W., 
_ 3/6; Int., 5/3. ^ 

NEW MIDGET POWER TRANS. 

40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. n-j /g* Postage: N.S.W., 2/6; 

ai/ 0 Interstate, 4/6. 
30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Fil. Winding. nr/ Postage: N.S.W., 2/6; 
4L!>/- Interstate, 3/6. 


MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 
1 1 !£. per 100. 
iZ/O Postage 1/6. 


MEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 


EXTENSION SPEAKERS 


New Rola 9x6 speakers In 
control, 75/. Post: Interstate, 


5/6; N.S.W., 4/. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 
500,000 ohms. 
100,000 ohms. 
50,000 ohms. 
5/6 ea. 


WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

TAB. POTS. 
(PRE-SET) 

2,500 ohms. 

25 k 

100,000 ohms. 
500,000 ohms. 

2/6 ea. 

15,000 ohms. 

l.MEG 

200,000 ohms. 
500,000 ohms. 
5,000 ohms. 

500 ohms. W.W. 
3/6 ea. 

2. MEG 

2/3 ea. 

25 k. 

250 k. 

1 meg. 

2/each. 


25,000 ohm screwdriver adjustment, 1/9. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 


Radio. Television A Hohhie* A nr! I 7 OAT 
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THE RECORD /PLAYBACK CURVE 

On the cover of some records, these days, appears the instruction "For 
proper reproduction, set equalisation to RIAA"—or something to that 
effect. Occasionally, there is reference to other types of equalisation; 
often no reference at all. Several correspondents of late have asked 
what is behind all this? 

By Neville Williams 


T O answer the question, we don’t 
have to break any new ground be¬ 
cause it was very much to the fore in 
the immediate postwar years. The fact 
that so little is heard of it nowadays 
is really a healthy sign, because it indi¬ 
cates the degree to which a very con¬ 
fused position has been rationalised. 

Terms like “equalisation” and “record¬ 
ing characteristic” involve the very fun¬ 
damentals of lateral disc recording and 
that’s where we must start. 

Without labouring the elementary 
aspect too much, most readers of these 
columns will know that the stylus which 
cuts the original groove in an ordinary 
lateral mono disc is made to oscillate 
from side to side by the audio signal 
which it is recording. The groove is 
therefore not a simple spiral but devi¬ 
ates from side to side of the mean path. 
The number of deviations or wave- 

+20; 


forms along a given length of groove 
is related to the signal frequency in¬ 
volved, a high frequency producing a 
lot of closely packed waveforms, a lower 
frequency fewer and more elongated 
waveforms. 

The amplitude of the waveform de¬ 
ns — 


pends to a large extent on the ampli¬ 
tude of the original signal, loud signals 
causing the stylus to oscillate with in¬ 
creased amplitude and therefore to pro¬ 
duce a more devious kind of groove. 

However, there is also a basic rela¬ 
tionship between amplitude and frequency 
and this is the effect which ultimately 
makes it necessary to consider a “re¬ 
cording characteristic.” 

In an ordinary magnetically driven 
transducer, of which a cutter and loud¬ 
speaker are typical examples, the stylus 
(or cone, in the case of a loudspeaker) 
moves away from its initial position at 
a velocity largely governed by the driv¬ 
ing current or voltage. Within limits set 
by its mechanical design, it will continue 
so to move for as long as the driving 
current or voltage is applied. 
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The replay characteristics required 
(theoretically anyway) for optimum 
reproduction of 78 r.p.m. records 
made to various standards. The EMI- 
European standard was the one most 
encountered in this country. 

This last is a most significant sentence I 
for it means that, when a stylus (orI 
cone) is responding to a low frequency! 
signal, it will have a greater time, dur-l 
ing each half-cycle, in which to move! 
in a given direction, than for a higherl 
frequency signal—even assuming the| 
same nominal voltage or current. 

This is exactly the reason why a loud-J 
speaker cone tends to vibrate over 
much wider physical amplitude with 
low frequency signal than for a high 
frequency signal of comparable apparj 
ent loudness. 

And it is also true of a recording 
■^oooostylus. It will produce much greatel 
deviations in a groove for low frequencf 
The audio replay characteristics for a variety of early LP recording standards signals than for high frequency signal! 

compared with the present standard RIAA curve, drawn solid. Most modern of similar original loudness or similal 

amplifiers incorporate RIAA compensation only, though the other curves can amplitude in terms of driving voltage.! 
he adapted closely to it by slight readjustment of the bass and treble controls . This produces an immediate problerf 
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in a laterally recorded disc, because wide 
deviations in adjacent grooves may either 
cause the grooves to run into one an¬ 
other or else force recording engineers 
to make the mean spiral pitch so coarse 
as to reduce very seriously the number 
of grooves and, therefore, the playing 
time. 

While probably appreciated in the 
earliest days of lateral disc recording, it 
became a particular problem when elec¬ 
trical recording techniques made it pos¬ 
sible to capture a much wider range of 
frequencies. 

To cut a long story short, there was 
born the idea of deliberately restricting 
the natural build-up in groove amplitude 
in the lower register by suitably design¬ 
ing the cutter suspension and/or by 
“doctoring” the response of the record¬ 
ing amplifier system. The aim was to 
preserve enough bass for reasonable re¬ 
production but so to limit the groove 
deviation that a satisfactory playing time 
could also be realised. 

FREQUENCY LAW 

This amounted to limiting the natural 
increase in groove deviation below a cer¬ 
tain frequency or, to use more technical 
terms, to recording below this frequency 
to a substantially “constant amplitude” 
characteristic. Above the selected fre¬ 
quency, the groove would follow its nat¬ 
ural pattern of deviation based on “con¬ 
stant velocity.” 

Thus, quite early, there emerged a 
convention of selecting a so-called “turn¬ 
over” frequency and recording, below it, 
to a “constant amplitude” characteristic 
and, above it, to a “constant velocity” 
characteristic. Later, the “constant velo¬ 
city” region of the characteristic was 
subjected to further manipulation by 
some record manufacturers. 

As one might readily guess, the prac¬ 
tice of modifying the natural recording 
characteristic to meet other requirements 
is the basis for the term “recording char¬ 
acteristic.” 

It is interesting to note in passing that, 
for somewhat electrically equivalent 
reasons, certain recording characteristics 
have had to be adopted also for mag¬ 
netic tape. 

On playback, the recording character¬ 
istic adopted for the disc quite naturally 
has a vital effect on the balance of the 
electrical, signal produced by the pickup. 
Assuming the once traditional magnetic 
pickup, frequencies above the turnover 
region were reproduced normally, while 
j those below the turnover point com¬ 
monly suffered progressive attenuation. 
In fact, some form of bass boosting was 
desirable to restore the balance to opti- 
Imum. 

I The position was complicated by the 
[fact that, while all recording companies 
[acknowledged the reasons and need for 
tome kind of recording characteristic, 
■here were wide differences when it came 
lo the details. 

I In England, the turnover region most 
favoured was between 250 and 500cps 
fcut, in America there was common pre¬ 
ference for a somewhat higher figure. 
| Above l,000cps most discs from the 
t.M.I. organisation (to use a current 
Biame) were recorded “flat,” that is to 
Ihe natural “constant velocity” charac¬ 
teristic of the cutter. However, there 
■radually emerged elsewhere the practice 
■f boosting the treble response during 
Becord, in some cases, to quite substan- 
Bal degrees. 

■ Theoretically, at least, optimum re- 
Blay of these records called for differ¬ 
ent orders of bass boosting and different 


orders of treble cut, depending on the 
source of the disc being played. 

Figure 1 is the reproduction of curves, 
which we drew out several years ago, 
indicating the characteristics required of 
an idealised amplifier system to replay 
accurately 78 r.p.m. records cut to the 
recording standards indicated. 

It would appear, in retrospect, that 
the bass characteristics did occupy the 
spread more or less as indicated but we 
have reservations as to whether many 
78 r.p.m. records effectively used the 
orders of treble boost needed to comple¬ 
ment the replay curves as shown. 

Incidentally, treble boost during re¬ 
cord is commonly referred to as treble 
“pre-emphasis”; the cut introduced during 
playback is called “de-emphasis.” 

However, for the greater part of the 
78 r.p.m. era, no very sophisticated de¬ 
sign went into the average domestic re¬ 
cord playing equipment. In the absence 
of deliberate bass boost in the amplifier, 
the bass end was more likely to be built 
up by positioning of the pole faces in the 
pickup, by resonance effects in the arm 
and stylus assembly, by resonance in the 
speaker and by the brute force method 
of lopping off the treble with a simple 
“top cut” tone control. 

Assessment of the result was rather 
random, on the basis of some pickups 
and some records having more bass or 
treble than others, without much attempt 
to assess why this should be so or at 
what cost in terms of record wear, dis¬ 
tortion, etc. 

When crystal pickups first made their 
appearance, they achieved immediate 
fame for their bass response, again with¬ 
out a very wide appreciation of the 
reason behind this. 

In fact, the explanation was that the 
crystal element produced signal output, 
not in proportion to the velocity of the 
stylus movement, but in proportion to 
the amplitude of movement. Therefore, 
for discs recorded to a constant ampli¬ 
tude bass characteristic, the crystal pick¬ 
up produced a constant signal voltage 
—or level bass output. 

TREBLE RESONANCE 

To be sure, as a reverse bonus, its 
output tended to taper off over the ap¬ 
proximate “constant velocity” portion of 
the characteristic but the treble response 
was rescued in most cases by the treble 
resonance of the stylus system. 

And there the matter more or less 
rested until the immediate postwar 
period when the struggle began to lift 
disc reproduction from the backwater 
in which it found itself—a struggle 
which ultimately produced the mod¬ 
ern LP disc. 

In the process, recording character¬ 
istics, pickup design, amplifier compen¬ 
sation and so on came in for very 
critical examination and long forward 
strides were taken both in the profes¬ 
sional and the home record-player 
field. 

In setting up for LP discs, record 
manufacturers generally accepted the 
principle that the bass end would have 
to be recorded to an approximate con¬ 
stant amplitude characteristic for exactly 
the same reason as had applied for the 
78s. Further, they were now unanimous 
that benefit could come from boosting 
the treble and producing something ap¬ 
proaching constant amplitude above some 
other frequency. 

To compensate these effects, “high 
fidelity” magnetic pickups would need to 
be fed into an amplifier having an in- 
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sette” is fully guaranteed, ensures excellent 
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your discs. 
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A REMARKABLE NEW SPEAKER SYSTEM 
THE NEW WHARFEDALE SLIMLINE II 

SYSTEM 


You too will echo these words 
upon hearing this new ultra 
compact 2 speaker system. 

Only 7" deep, designed to be 
hung on the wall, stood on 
shelves or used free standing, 
this revolutionary new system 
uses two new 12" and 4" 
speakers with polystyrene cones 
and special cabinet design. 

Yet, this speaker costs less than 
competitive single and multiple 
speaker systems using much lar¬ 
ger enclosures. 

Contact us for details of this 
revolutionary development in 
stereo. 


THORENS MODEL TD 121 

The new Swiss-made Thorens T.D. 121 transcription turntable incorporates 
all the essential elements of the world famous T.D. 124 and its basic per¬ 
formance is of the same very high quality. The T.D. 121 is supplied for 
33-1/3 operation but incorporates a stepped pulley to allow easy adjustment 
to any of the speeds. Price: £58/10/0. Ask about the New Thorens pro¬ 
fessional Model B T D - 12 S tone-arm. Exhaustive experiments have made 
it the choice of professional users and music lovers alike. Price: £20/14/0 
Model T.D. 124, £76/18/0 Model T.D. 124 B T D - 12 S £97/10/0. 


Harman Kardon Stereo Recital 

The Harman Kardon Stereo Reci¬ 
tal is the finest integrated stereo 
amplifier tuner available — yet 
costs no more than so called 
"Budget priced*' units which often 
offer less quality and fewer 
features. 

• Separate, friction clutched, bast and 
treble controls for each channel. 

• Unique Stereo blend control to give 
exactly the right separation. 

• Special, illuminated, power switch 
allows equipment to be switched on 
or off without disturbing any con¬ 
trols. 

• Built in aerial. Twin 15 watt amp¬ 
lifiers. 

• Separate controls for tuner and 
amplifier functions. 
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Professional Stereo Dynetic Cartridge, including 
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Price . £27/15/- 


MODEL M33-7 

Professional Stereo Dynetic Cartridge, including I 
N33-7 stylus assembly (White) with .0007" dia-l 
mond. Price.£27/l5/-f 
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built bass boost characteristic and an 
in-built treble cut characteristic, the latter 
serving both to equalise the end result 
and to reduce the already improved noise 
level of the new discs. 

For mass-produced crystal pickups, the 
more nearly constant amplitude charac¬ 
teristic overall would be a boon, because 
they would produce a fairly level re¬ 
sponse curve without artificial compen¬ 
sation. creating an easy situation for the 
less expensive radiogram market. 

But, unfortunately, for a wide variety 
of reasons, national and commercial, 
the various record manufacturers again 
failed to settle on a common recording 
characteristic. 

They all used approximate constant 
amplitude at the bass end but, expressed 
in terms of frequency response, they 
chose slightly different turnover frequen¬ 
cies and limited the amount of restric¬ 
tion to varying degrees so that play¬ 
back equipment would not have to pro¬ 
vide an impractical degree of bass 
boost. 

TREBLE RESPONSE 

There were varying ideas, too, about 
how much treble boost should be incor¬ 
porated into the disc and above what 
frequency. 

Each manufacturer or group were pre¬ 
pared to back their opinion by releasing 
discs to their own “standard*’ and the 
first flush of LP’s consequently appeared 
with different combinations of bass and 
treble characteristic, each one distin¬ 
guished by some kind of name. 

Thus, added to the already existing 
78 r.p.m. standards, the new race of 
audiophiles was faced with the need for 
optimum playback curves like those 
shown (other than by the solid line) in 
figure 2. 

Decca had their curve, EMI-Columbia 
theirs. RCA-Victor had another, while 
still other manufacturers settled for 
various attempts at standardisation such 
as the AES (Audio Engineering Society), 
Ithe NAB, NARTB and so on. 

I Nothing daunted, equipment manufac¬ 
turers matched this with amplifier con¬ 
trol systems having a selection of com- 
Ipensation characteristics built in and 
Selectable by a suitably calibrated switch, 
hn fact, this sort of thing became a 
Iselling feature such that many audio- 
whiles would not take seriously any am¬ 
plifier system not so equipped. 

I A knowledge of recording characterise 
lie became one mark of the expert! 

WARD TO SUSTAIN 

I But, alas, it became increasingly diffi- 
lult to sustain this ultra-purist approach, 
fts manufacturers began to interchange 
■rogram material by international agree¬ 
ment, the original recording curve was 
Bst sight of behind a label which, in 
Bher circumstances, might sponsor a 
Bmpletely different curve. 

■ Nor could the position always be cor- 
Bcted by noting the origin rather than 
Be label. It all depended whether the 
Bogram had been shipped as a metal 
Biother” or as a tape master, to be re- 
■corded in the new country! Only the 
Berry Masons** could hope to keep track 

■ the permutations and combinations. 
■Even apart from that, enthusiasts be- 
■n to realise that discrepancies in the 
■iginal recording system, the vagaries 

■ their own pickup and, in particular, 

■ their own speaker, often completely 
■ershadowed the “official** differences in 
■wording characteristics. The majority 

■<7/o, Television & Hobbies, April, 7963 



This photomicrograph of a store o 
recording shows clearly the high 
frequency patterns in the grooves , 
as well as the much longer wave¬ 
lengths of the lower frequencies . 
The natural amplitude of these 
latter has to be restricted to prevent 
grooves running into one another 
Note also the differences between 
the two sides of the stereo groove . 

(Photo by Cecil Watts) 

therefore gradually lost their zeal for 
complicated input systems. 

And the recording companies, gradu¬ 
ally losing their bias for their own view¬ 
point began to seek common ground. 
That common ground has emerged as 
the RIAA curve—that recommended by 
the Radio Industries Association of 
America—and embodied also as British 
Standard B.S.S. 1928/1955. 

An important aspect of this curve was 
that it represented, not so much a digres¬ 
sion from the industry’s ideas, as a 
rationalisation of them into a sensible 
compromise. The equivalent playback 
curve is shown as a solid line in figure 
2 and its median position is apparent. 

Much to the gratification of RCA, the 
RIAA curve corresponded almost exact¬ 
ly to their “New Orthophonic’* charac¬ 
teristic allowing them, perhaps unfortun¬ 
ately, still to assert their independence 
in the matter. Thus, even today, RCA*s 
records carry the term “New Ortho¬ 
phonic** when, for all practical purposes, 
they could admit to an RIAA charac¬ 
teristic. 

Over the past few years, the great 
majority of records have been made to 
the RIAA curve, as illustrated herewith. 
Where they are not so marked, it is still 
fairly safe to assume that the RIAA 
curve applies. 

Thus, taking lOOOcps as reference, 
the bass is attenuated during recording 
by about 13db at lOOcps, making it 
necessary for an amplifier, operating from 
a flat magnetic pickup, to boost the bass 
by this same amount. 

Below lOOcps the slope of the bass 
attenuation curve flattens out, as also 
does the bass boost requirement in the 
amplifier. This is intended to make life 
just a little easier for designers, who 
have to cope in practice with playback 
motor rumble, cabinet and room acous¬ 


tic feedback, floor vibration and hum 
pickup, all of which is made much more 
difficult by every extra decible of boost 
in the 20cps region. 

At the top end, a boost of about 13db 
at lOKc. calls for the same order of 
treble cut in the amplifier, for proper 
compensation. 

The general adoption of the RIAA 
curve and its equivalent British Standard 
has resulted very largely in the disap¬ 
pearance of amplifier input switches 
calibrated for other recording standards. 
In most cases, the old 78 characteristic 
has disappeared along with them, the 
practical situation being that audiophiles 
are becoming less inclined to play old 
recordings, irrespective of what merits 
they might have had musically. 

However, that does not mean that 
such recordings are unusable on equip¬ 
ment designed primarily for RIAA 
characteristic and, as often as not, simp¬ 
ly marked “Pickup** or “Gram.” In 
most cases old recordings, made to other 
standards, will sound just as good as 
they are likely to sound to modern ears, 
played to RIAA. If they don’t, a touch 
on the variable controls to bring the 
bass or treble up or down, as required, 
should put the resultant curve either 
close to the “official” optimum or what 
sounds best, according to your point of 
view. 

As for the old 78*s, many will prefer 
them, these days, with treble cut to mini¬ 
mise the background noise. If not, the 
treble can be restored by using as much 
treble boost as seems desirable. 

EQUIPMENT TO MATCH 

I know full well that some will not 
agree with these remarks or the trend 
that they refer to. Some, and particu¬ 
larly those with a big collection of older 
LP*s, cannot feel happy unless they have 
tracked down and directly compensated 
for each and every recording characteris¬ 
tic, involved, and without relying on 
supplementary controls. 

If your enthusiasm is of such an order, 
I guess the equipment must match it. 
However, I’m not sure that all of it is 
based on sound judgment. 

For my part, I’m quite content with 
RIAA compensation only and the know¬ 
ledge that balance could be modified, if 
need be, by a touch of the other con¬ 
trols. In fact, the need seldom seems to 
arise, but that part of the story can be 
left over till another time. 


A COS CHANCCK DUST BUS 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICK £ 2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 
N.S.W. PHONE 73-1227 
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reviews 


By JULIAN RUSSELL 


SCHUBERT—"Intensely enjoyable 


11 


Schubert—Symphony No. 8 In B Minor 
(Unfinished). Brahms—Variations 
on a Theme by Haydn (St. An¬ 
thony Chorale). The Philharmonia 
Orchestra conducted by Carlo 
Maria Giulini. Columbia Stereo 
SAX2424. 

With so many other, rival “Un- 
finisheds” on the market it may seem a 
little strange that I should recommend 
this new one so enthusiastically. My 
reason for doing so is that it offers a 
dawn-fresh reading of the work that 
differs materially from its rivals. 

An Italian, Giulini obviously accepts 
none of the Central European tradi¬ 
tions for the performance of such a 
work without close examination — and 
finishes by discarding many. The result 
is a performance which, while in no way 
freakish, is strongly individual and 
delivered in what might perhaps be 
described as a “bel canto” manner. 

The melodies sing as smoothly and 
expressively as a beautifully phrased 
Italian operatic aria. The climaxes are 
as full of drama as a Verdi finale. Yet 
you will find no bar distorted to suit 
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Giulini’s interpretation. He maintains 
throughout a perfect blend of classical 
proportions and southern warmth. 

Even those who have known the 
symphony all their adult lives will be 
surprised at the number of new beauties 
Giulini has discovered and reveals. Thus 
his first movement, though never sombre, 
is more solemnly presented than is usual, 
and the second is beautifully contrasted 
in tempo and mood. 

The Philharmonia seem to be on 
tiptoes to please him. One can even 
savour their enjoyment in giving their 
conductor all he asks for. And while 
the playing throughout is admirable in 
every department, the woodwinds deserve 
a special word of praise for their ex¬ 
pressive contributions. 

The sound is everywhere first rate, 
the dynamic range wide though never 
unwieldy enough to warrant adjust¬ 
ments of the volume control. 

Giulini treats the Brahms in the 
same impressive manner, with special 
attention to the thinning out of those 
inner voices which, if not balanced to 
perfection, tend to thicken the scoring. 
He manages to distribute the sound 
which wins surprising transparency from 
the text without any loss of weight. 

If you wish only to sample the per¬ 
formance play the fifth and sixth 
variations and compare the graceful 
phrasing of the first to the exciting 
bustle of the horn calls in the second. 
If you can bear to stop after these 
two, go straight to the Finale with its 
fine massing of resources. If you’re 
looking for an intensely enjoyable 
account of the work I don’t think you 
need go further. 

★ ★ ★ 

Dvorak—Symphony No. 9 in E Minor, 
Op. 95 (From The New World). 
Carnaval Overture. The Philhar¬ 
monia Orchestra conducted by 
Carlo Maria Giulini. Columbia 
Stereo SAX2405. 

All that I have written above about 
the Schubert-Brahms Giulini disc can 
be used to describe this. You will find 
again the same freshness of outlook in 
the interpretation, the same generous 
response in the orchestra and the same 
fine spacious sound admirably distribu¬ 
ted. 

The first movement is again a little 
more serious than is customary though 
it blazes heart-warmingly in the climaxes. 
The cor anglais solo in the second is 
played as elegantly as I’ve ever heard it. 

Despite its steady tempo there is 
plenty of real devil in the Scherzo 
interrupted by an enchantingly graceful 
Trio. And, if in the Finale the second 
subject is retarded just about as much 
as possible — and a trifle too much 
for my taste — the progress of the 
musical thought is never impaired. 

The Carnaval Overture is bright with 
good humour, its bustle giving way, 
every now and again, to little private 


romantic sequences, just like in a 
“fasching” crowd in southern Germany. 
It makes an ideal companion for the 
symphony. 

★ ★ ★ 

Wagner — The Vienna Philharmonic 
Plays Wagner, conducted by George 
Solti. Overtures to Rienzi, The Fly¬ 
ing Dutchman and Tannhauser. 
Paris Version of the Tannhauser 
Bacchanale. Decca Stereo SET 227. 

With the exception of the last piece, 
this disc offers only early, and early- 
middle period Wagner. The earliest item, 
the Rienzi Overture, doesn’t wear well 
nowadays and, except for a run-through, 
is likely to interest only students. But 
The Flying Dutchman is still a grand 
overture through I have heard it more 
excitingly delivered than here. 

Solti inexplicably holds back some of 
the tempos to an extent that sacrifices 
much of the drama in the music. It is 
stormy but never tempestuous. The sail¬ 
ors sing like well-mannered naval cadets 
quite without lustiness. And the pause 
immediately before the first announce¬ 
ment of the Senta theme seems to go on 
interminably. 

Yet these idiosyncrasies fail to obscure 
the magnificent playing of the orchestra 
and its equally magnificent recording. 

Things are better on the second side. 
I know of no better performance of the 
Tannhauser Overture than you will find 
here. It opens with a real pianissimo on 
the horns and woodwinds but don’t be 
tempted to change your volume control 
unless you want to be blasted out of the 
room later. 

The Viennese strings have incompar 
able richness of tone which finds match¬ 
ing sumptuousness in every other section 
of the orchestra. Solti avoids all tempta 
tion to place his true climax too early 
and leaves it to where the “Mottl” em¬ 
phasis on the three descending chromatic 
notes on the overblown horns lift it, and 
the listener, to exhilarating heights. 

You will gather from this that th< 
Overture is presented in its original form 
finishing with the Pilgrims Chorus. Tin 
Bacchanale has been separated o 
another band. And this too is as fine 
performance as anyone could desire 
Here the transition from the seethin[ 
turbulence of the first section to the cloy 
ing satiety of the “Dream Through thi 
Hours” chorus is superbly handled. 

The sound is consistently of matching 
splendour. 

★ ★ ★ 

Debussy — L’Apres-midi d’un Faun 
Nuages. Fetes, Ravel — Pavan| 
pour une Infante Defunte. Rha] 
sodie Espagnole. The London S; 
phony Orchestra conducted 
Pierre Monteux. 


Lovers of the French school will dd 
light in this connoissieurs’ disc. The DJ 
bussy items are all exquisitely evocativl 
the delicate heat-haze of L’Apres-mio 
the clouds drifting lazily across the sl^ 
in Nuages, the festival boisterousness 
Fetes, each communicating its exquisi| 
message with endless sublety of nuanc 

The Ravel items are no less successfil 
the composer’s more clearly cut, lapidaj 
facets shining in a multitude of hues, 
fact there is only one point on the who 
disc which might not please everybody-l 
where, at the climax of the march-tul 
in Debussy’s Fetes, the brass drowns t| 
rest of the orchestra’s counterpoint. 

I might mention that in some quartd 
overseas L’Apres-midi, too, has be| 
criticised because of the “remoteness” 
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some of the woodwind solos. But surely 
that was Debussy’s idea. To me, Mon- 
teux* treatment here expresses all the 
somnolence to be found in the composer’s 
inspired score. 

★ ★ ★ 

Sibelius—Symphony No. 4 in A Minor, 
Op. 63. Tone Poem: Tapiola, Op. 
112. The Philharmonia Orchestra 
conducted by Herbert von Karajan. 
World Record Club. TE/295. 

At the price at which it is offered to 
World Record Club members this is a 
splendid bargain. Sibelius’ music is suf¬ 
fering the temporary eclipse which some¬ 
times follows close on a composer’s 
death and little of his work has been 
recorded recently. And though his work 
has never attained general popularity in 
Central Europe it is still pretty safe to 
bet that he will be considered as a 
great symphonist. 

If you happen to know that this per¬ 
formance was recorded in 1954 I can set 
your mind at rest immediately on the 
question of its engineering. It is very 
good even in terms of the general im¬ 
provement since that date. The sound is 
spacious but not cavernous, the dynamic 
range every bit as wide as necessary, and 
the tonal quality first rate. If you have 
stereo equipment on which to play it, it 
will still further improve its spread. 

Karajan plays it with unrelaxing inten¬ 
sity, but the intensity of cold, not heat. 
For this is a great iceberg of a work 
which will not perhaps please you at first 
hearing but will be certain to grow on 
you after repetition. Perhaps the best 
way to describe it is dour. But its form 
is unique and its material compressed 
in a manner you will not find in any 
other symphonic work. 

Karajan makes no attempt to relieve 
its sternness by peopling its empty land¬ 
scape but he goes far to suggest that 
inhabitation is imminent. One feels that 
below the prehistoric surface an eruption 
is likely at any moment—a magnificent 
example of form waiting to burst its con¬ 
fines at any weak point. 

It is coupled most suitably with the 
tone poem Tapiola, a perfect compan¬ 
ion piece, mono thematic and as com¬ 
pact as a sphere. And this, too, will sur¬ 
prise newcomers with its unusual com¬ 
pression. My advice is to get hold of a 
I copy while they are available. Even if 
I you don’t take to the symphony imme- 
Idiately, you will be certain to discover 
■more and more of its austere beauties 
■every time you play it. 

I ★ ★ ★ 

■Brahms—Quartet No. 3 in C Minor, Op. 
60. Victor Alter (piano) with mem¬ 
bers of the Hollywood String Quar- 
I tet; Felix Slatkin (violin), Alvin 
Dinkin (viola) and Eleanor Aller 
I (cello). World Record Club. Rec¬ 
ord Society Edition No. 85-6085. 

I This, too, is something of a bargain, 
■'he reading is fine, solid Brahms, never 
■todgy despite its weight. On the con- 
Bary, it is the composer in his most 
Seriously romantic mood and the tragic 
■mplications of the work are never 
Beglected. 

■ Technically it is a delight, and the 
Bring players’ richness of tone, espec- 
Blly the cello’s, has been faithfully 
Bught by the engineer. So faithfully, in- 
Bed, that here and there such mechanics 
Bf tone production as bow scrape re- 
Bove a little of the lustre from the 
Brings. But this happens only seldom and 
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seems to be a small price to pay for 
recording of such vivid presence. 

The piano tone is never harsh at its 
loudest and has a beautiful pearly qual¬ 
ity in the softer passages. And the bal¬ 
ance maintained throughout is worthy 
of the highest praise. 

★ ★ ★ 

Hugo Wolf Lieder Recital—Genialisch 
Treiben; Phanomen; Anakreons 
Grab; Ob der Koran von Ewigkeit 
sei? Cophtisches Lieder 1 and 2; 
Alle Gingen, Herz, zur Rub 9 ; Wer 
Sein Holdes Lieb Verloren; Ver- 
schwiegene Licbe; Lebewohl; Fuss- 
re ise. Dietrich Fischer-Dieskau (bar¬ 
itone) and Gerald Moore (piano). 
World Record Club. Record So¬ 
ciety Edition No. 84-6084. 

Ten of the texts of these songs are by 
Goethe, two from the Spanish lieder 
book, three by Morike and one by Eich- 
endoff. They thus supply both the 
singer and pianist with plenty of variety. 
Some vary in quality, though both 
artists never relax from a standard of 
the highest excellence in them all. 

Fischer-Dieskau’s is grand lieder sing¬ 
ing, faultless in taste, emphasis and dic¬ 
tion, and shapely in phrasing. They are 
all delivered with that modesty which 
only the greatest exponents of the art 
can achieve. 

In 1963 1 shouldn’t have to restate the 
merits of Gerald Moore as an accom¬ 
panist. He has for years been able to 
demand equal “billing” with his princi¬ 
pal. And to the considerable success of 
Fischer-Dieskau’s performance, Moore 
here contributes unflagging alertness, 
abundant technical resources and com¬ 
plete identification with the music and its 
singer. 

★ ★ ★ 

Bartok—Quartet No. 1 In A Minor, Op. 
7. Quartet No. 2 in A Minor, Op. 
17. The Vegh String Quartet World 
Record Club. Record Society Edi¬ 
tion No. 86-6086. 

For those interested in serious con¬ 
temporary music here is an opportunity 
Ito acquire two major contributions at low 
]cost. By the way, this disc is marked 
|Vol. 1 and another two are promised to 
zunplete Bartok’s oeuvre in this form. 
The playing of both these quartets is 
Accurate, expressive and sympathetic, 
hough there is an occasional movement 
In which I prefer the performances of 
home of the Vegh’s equally distinguished 
Competitors. But I might add that none 
pf the alternatives is issued at the budget 
trice of this one. 

And with that in view I feel that the 
lifferences between the performances you 
pill find here and elsewhere is so slight 
doubt it worth the trouble to look 
urther. 

★ ★ ★ 

|r ah ms—Sonata No. 1 for Violin and 
Piano In G Major, Op. 78. Beetho¬ 
ven—Sonata No. 8 in G Minor for 
Violin and Piano, Op. 30, No. 3. 
Henryk Szeryng (violin) and Artur 
Rubinstein (piano). RCA Mono 
L16354. 

onata No. 2 for Violin and 
Piano in A Major Op. 100. Sonata 
No. 3 in D Minor for Violin and 
Piano, Op. 108. Szeryng and Rubin¬ 
stein. RCA Mono L16353 
Ilf you are looking for definitive per- 
Irmance of these Brahms sonatas you 
fed go no further than these two lovely 
cs. It is difficult to imagine them re¬ 
living better treatment in the foresee¬ 


able future. Szeryng and Rubinstein are 
admirably teamed. Both assume their 
own responsibilities without impinge¬ 
ment of the other’s privileges. Rubinstein 
is never the great solo pianist condes¬ 
cending to share his glory with a col¬ 
league. He is a true partner and the rap¬ 
port between the players is never in 
doubt. 

Listening to the three sonatas I 
cannot get over the idea that they were 
recorded as a whole. By that I mean that 
each sonata has its own place in a grand 
plan, and that the final one in D Minor 
climaxes the whole conception just as 
Gotterdammerung climaxes a properly 
presented account of the four music- 
dramas that make up Wagner’s Ring. 

Looked at from that point of view, the 
lyrical, almost gentle treatment of the 
middle sonata falls exactly into relation 
with the other two. Even the unusually 
slow speed of the Finale of the A Major 
becomes just right as a prelude to the 
stormy first movement of the D Minor. 

Both Rubinstein and Szeryng play 
with faultless technique, the latter with a 
tone of great beauty, while Rubinstein 
has been granted splendidly faithful re¬ 
cording of his piano. All three sonatas 
have their formidable rivals on record, 
but none, I think, comes up to the stan¬ 
dard of what you will hear here. 

The Beethoven on the first disc just 
misses the same perfection. In this the 
violin sometimes receives a shade too 
much prominence. But it is still a very 
fine performance and its inclusion should 
not influence your preference for the 
other three. 

★ ★ ★ 

Stravinsky—The Firebird. Complete bal¬ 
let in the original 1910 orchestra¬ 
tion. Columbia Symphony Orches¬ 
tra conducted by Igor Stravinsky. 
CBS Stereo SBR235004. 

First let me explain the “new” label. 
It is the Australian Record Company’s 
name for the American Columbia discs 
they used to issue here till the end of 
last year as Coronet. Now a world-wide 
arrangement has been made by the 
parent company to use the trademark 
of the Columbia Broadcasting System. 
There is no change in the general high 
quality of the product. 

I find the use of the original orches¬ 
tration in Firebird both important and 
enjoyable. It is much more luxuriant 
than the latter ones Stravinsky arranged 
to make the work suitable for perform¬ 
ance by smaller combinations in the con¬ 
cert hall. It is, incidentally, the first 
one I ever heard as a boy during the 
Diaghileflf Company’s 1919 season at the 
Alhambra Theatre in London, which 
might explain my continuing affection 
for it. 

The version here is complete, right 
down to the last bar, and listening to 
it one realises just how much beautiful 
music is omitted when it is presented 
in the form of an abridged suite. All 
the connecting links between the set 
pieces are here, those bars which so 
eloquently describe the stage action 
which can be pictured in the mind’s 
eye by following both the story and the 
titles of the various movements in the 
sleeve notes. 

These, by the way, are provided by 
Stravinsky himself and you will find in 
them many witty and profound remarks, 
not only on the music and his uncer¬ 
tainties during its composition, but also 
the circumstances in which it was first 
presented, together with thumb-nail por- 
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PST/4 TREBLE UNIT 

Impedance 10/15 ohms 
Flux density 11,500 
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maxwells 
Max. input 5 watts rms 
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traits of many of those associated with \ 
that occasion. It was, of course, very s | 
avant-garde in those days, back in the j | 
Paris of pre-World War I, and to my $ j 
ears it has lost none of its enchantment j j 
and flashes of sheer inspirational genius 1 j 
with the passing of the years. 

The misgivings Stravinsky describes 
were quite unnecessary. The Firebird 
was, and remains, an outstanding master¬ 
piece in ballet form and even if the 
spectacle should lose its popularity, the 
music, in my opinion, is bound to sur¬ 
vive for a very long time to come. 

Stravinsky’s performance is faultless if 
one excepts an occasional bar in which 
slightly too careful phrasing transfers the 
attention from the imagined action to 
the orchestra. And the Columbia Sym¬ 
phony have never played better. More¬ 
over CBS have engineered the sound in 
a way that, while an enormous amount 
of detail is present, there is no fussy 
focus on isolated solos and effects. 

★ ★ ★ 

Stravinsky—Pulcinelia Suite. Concerto 
for Piano and Wind Orchestra. 
Leonard Bernstein conducts the 
New York Philharmonic Orchestra 
in both works with Seymour Lipkin 
as solo pianist in the Concerto. 
CBS Stereo SBR235005. 

Pulcinelia is another Stravinsky bal¬ 
let, composed just after World War I, 
on material from the works of the 18th- 
century Italian composer Pergolesi, pre¬ 
sented here in the abridged form of a 
suite. For a recording of the complete 
ballet you will have to shop around for 
a Philips disc issued here some eight or 
nine years ago on which you will find 
it performed by Stravinsky and the 
Cleveland Orchestra with three vocal 
soloists. I might add that despite Bern¬ 
stein’s excellent performance in the new 
issue I still prefer the old one which 
stands up well to comparison with mod¬ 
ern recording techniques. 

The number of the old Philips disc, 
in case it might be useful in your search, 
j is A01139L, and I think you will find 
I it well worth the trouble of acquiring 
if you have the time to look for it. But 
I where the Philips needs the whole record 
[for Pulcinelia you have the bonus of 
I the Piano Concerto on the new CBS, 

| and that you may find hard to resist. 

If you know the concerto, the tempo 
lof the slow movement may seem too 
I retarded though, admittedly, there is no 
llack of continuity for that reason. It 
ljust makes the mood seem a little too 
|serious, and might well have been ac¬ 
celerated a trifle without any loss of 
contrast to its surroundings. 

Lipkin plays the fast parts—and some 
of them go very fast indeed—with the 
utmost clarity of articulation. No note 
bver jostles its neighbour, however 
closely it may follow on its heels. And 
the slower passages have that powder- 
pry quality Stravinsky himself used in 
pis own performances of the piece. 

The recording and balance is every- 
vhere admirable and the piano tone quite 
laithful. 

By the way, don’t be put off the Pul- 
linella by my preference for the earlier 
Issue. Bernstein’s is a wholly satisfac¬ 
tory reading if not always quite so 
|echt” 18th-century as Stravinsky’s, and 
I had not heard the earlier I should 
lave been quite happy with the Bern- 
ltein. What I miss most in the new one 
^re the voices which add so much colour 
the original score. 


VARIETY FARE 


iptintinnal 

THE CRUCIFIXION (Stainer). Eric 
Chadwick, organ; Alexander Young, 
Tenor; Donald Bell Bass; The Leeds 
Philharmonic Choir Conducted by 
Herbett Bardgett O.B.E. Mono, 
HMV OALP 1885. 

Though Stainer’s “Crucifixion” may 
not rate very highly by strictly concert 
standards, the fact remains that it is 
presented annually by numerous church 
choirs throughout the world, as an act 
of deep devotion. 

One need hardly remark that the stan¬ 
dard attained in these local presenta¬ 
tions will seldom bear comparison with 
this new recorded version, which is com¬ 
plete but for two of the congregational 
hymns. Under Herbett Bardgett, now 
deceased, soloists, organist and choir 
acquit themselves very well indeed. The 
soloists, in fine voice, sing competently 
and without affectation, achieving ac¬ 
ceptable diction, without appearing to 
strive for it. 

The organ support is excellent and 
the choir, for the most part, suitably 
responsive to the conductor and to the 
music itself. 

This record could be studied to ad¬ 
vantage by groups currently planning to 
perform the work, while it is eminently 
suitable for amplification in churches 
during the coming Easter Season. 

Technically, the disc is of a high stan¬ 
dard, with a commendable lack of the 
amplifier and/or tape hiss which is so 
often apparent in recordings of this 
nature. 

In short, if you have a place in your 
library for “The Crucifixion,” this is a 
good one. (W.N.W.). 

★ ★ ★ 

MUSIC OF THE SERVICE From The 
Temple Church, London. The 
Temple Church Choir; Organist and 
Director of Music, Dr George 
Thalben-Ball; Oboe, Leon Goos- 
sens. Mono, HMV CLP-1529. 

This is a record which should bring 
a great deal of inspiration and pleasure 
to those with a liking for the traditional 
Anglican form of service. 

Side one, “Morning Service,” begins 
with Introit “Blessed are the pure in 
heart,” followed by psalms 23 and 121. 
“Te Deum Laudamus in C Major” and 
“Jesu’, joy of man’s desiring” (organ and 
oboe) occupy band 3. Then follow two 
hymns “Soldiers of Christ Arise” and 
“The King Of Love My Shepherd Is,” 
with Psalm 150 to close. 

Side two, “Evening Service,” contains 
a similar group of psalms, anthems and 
hymns, concluding with ‘Trumpet Vol¬ 
untary” (Stanley) on the 1927 Harrison 
organ donated to the church as part of 
its postwar restoration. 

Throughout, the music is of a high 
standard yet not so rehearsed nor organ¬ 
ised that the true atmosphere of the 


Neville Williams 
Jamieson Rowe 
Keith Jeffcoat 


service has been in any way compro¬ 
mised. 

The recording itself is completely 
silent, completely free from artificial in¬ 
trusion into the music which it carries. 

For the intended audience—recom¬ 
mended. (W.N.W.). 

★ ★ ★ 

OUR BEST LOVED HYMNS. The 
Linden Singers in St. Gabriel’s 
Parish Church, Cricklewood. Alan 
Haverson, organ; Directed, Ian 
Humphries. Mono 45rpm EP, Festi¬ 
val FL-10567. 

Despite the endorsement on the 
jacket “for children,” I’m inclined to 
think this one is more likely to have 
a nostalgic appeal at the opposite end 
of the age scale. It’s not a record for 
critical listeners, however, any virtues of 
the group being dimmed by strictly 
mediocre recording throughout. 

“Praise My Soul,” “Let All The World 
In Every Corner Sing,” “All Things 
Bright And Beautiful,” “There Is A 
Green Hill,” “O God Our Help In Ages 
Past,” “Lead Us Heavenly Father.” 
(W.N.W.). 

★ ★ ★ 

I LOVE TO TELL THE STORY. Ten¬ 
nessee Ernie Ford. Mono Capitol 
T 1751. 

A highlight of Tennesse Ernie Ford’s 
regular TV network show is the hymn 
with which each unit is closed and in 
which is expressed the singer’s personal 
faith in its message. 


Acostereo 

Crystal Stereophonic 
Microphone MIC44 



This microphone makes possible full stereophonic 
recording in accordance with the classical theories 
laid down by A. D. Blumlein. It incorporates two 
crystal microphones, each having a figure eight 
response. This “coincident phase" technique 
completely eliminates "hole-in-the-middle” effects 
and gives a much better stereo picture than spaced 
microphones. Either half may be used as a 
directional mono microphone. 

Price: £18/15/-. 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord 
N.S.W. - PHONE 73-1227 
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DUAL 1006A 


Toneorm: Lightweight one-piece construction eliminates tonearm 
resonance. Cartridge lochs in position with built-in key. Double 
set of direct acting ball-bearings ensures complete freedom of 
vertical and lateral motion. Fingertip stylus pressure adjustment 
is conveniently mounted on tone-arm assembly. Patented roller- 
feeler guide in the tone-arm head enables the I006A to index auto¬ 
matically with more care than the gentlest hand. Future record 
size innovations no worry to the owner of a I006A 


The DUAL K)06A will operate as a fully automatic changer, an auto¬ 
matic player or manually, as desired. 

Pickup: The DUAL CDS420 stereo crystal cartridge plays both stereo 
and monaural microgroove records; frequency response 20-16,000 
c.p.s. StyII are easily replaceable. (Separate cartridge assembly 
available if required for playing old style 78 r.p.m. records.) 

Turntobfe: Large diameter, heavyweight turntable uses unique 
laminated and concentrically girded construction for positive reten¬ 
tion of dynamic balance. This, together with self-lubricating ball¬ 
bearing assembly, provides virtually frictionless non-resonant rota¬ 
tion. 

Motor and Drive: Four-pole motor with oscilloscope-balanced rotor 
set in highly polished self-centring bearings, eliminating vertical 
rumble. High permeability motor core eliminates hum. The 
multiple transmission drive with individual drive wheels for each 
speed has automatic retraction on completion of play, thus 
eliminating risk of "flat spots." 


Built in Pressure Gauge: A professional direct-reading gauge is 
conveniently located for instant check and adjustment of stylus 
pressure. Guesswork is eliminated, and record and stylus life 
prolonged. 


Stereo/Mono Switch: Provides control of the stereo effect. The 
phase cancelling feed-back circuit removes vrtical noise signal from 
monaural records. 


FRED A. FALK & CO. PTY. LTD 

28 KING STREET, ROCKDALE. Phone LX4783 
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This disc brings together hymns in and “bounce,” however, to warrant a 
the style of the TV presentation, backed stronger adjective, 
by the show’s regular group and directed Technically, the surface is good and 
by Jack Fascinato. Ernie Ford intro- the sound clean—but completely dead, 
duces each hymn with a brief quotation This is a case where a spot of artificial 
or a story, which some may dismiss as reverb, during re-recording would have 
trite, but which certainly adds a more helped tremendously, 
personal touch to the presentation. But, at the Club price, it isn’t bad 

Otherwise it is a typical Ernie Ford buying. (W.N.W.) 
disc sincere, smooth but marked here ★ ★ ★ 

and there by the occasional mannerism LA DANZA. The Hollywood Bowl 
so frequently encountered in Gospel Symphony Orchestra, Conducted by 

singers. In all, it’s a well recorded disc, Carmen Dragon. Mono, World Rec- 


which lovers of Gospel songs and fol¬ 
lowers of Tennesse Ernie will be sure 
to enjoy 


ord Club PE722. (Dividend Issue 
Only). 

An excellent study in classic Spanish¬ 


es 

“Saved By Grace,” “I Love To Tell cum-Latin-American dance rhythms is 
The Story,” “Asleep in Jesus,” “My provided in this Club release—excellent 


Task,” “Blessed Assurance,” “Face To 
Face,” “Give To The Winds Thy Fears,” 
“Farther Along,” “Fairest Lord Jesus/’ 
“Others,” “How Great Thou Art,” 

I Can Help Somebody.” (W.N.W.). 


Instrumental, 
Vocal A Humour 


because the music is variously inspired, 
and with each selection suitably “orien¬ 
tated” in the detailed jacket notes. At 
If the price which Club members would 
pay, it would be a very hard record to 
refuse. 

The selections:—“Habanera” (Ravel), 
“Cielito Lindo,” “Sequidillas” (Albeniz), 
“Mexican Hat Dance,” “Tico Tico” 
(Abreu), “Tarantella” (Rossini-Respighi), 
“Tango In D” (Albeniz), “Siboney” 
(Lecuona), “Spanish Dance No. 1” (Fal¬ 
la). 

Technically, the sound is good, clean 
mono, unmarred by any trace of surface 
noise. (W.N.W.) 

★ ★ ★ 

PERFECT PERCUSSION, The 44 In¬ 
struments of Roy Harte and Milt 
Holland. Stereo, World Record 
Club PLP 819 (Dividend Issue 
Only). 

Credited on the jacket is Buddy Mont¬ 
gomery, Vibes; Monk Montgomery, 


GILBERT AND SULLIVAN. High¬ 
lights No. 1. Pro Arte Orchestra 
Cond. Sir Malcolm Sargent. Glynde- 
bourne Festival Chorus and Solo¬ 
ists; Chorus Master, Peter Gellhorn. 

Stereo. HMV OASD 472. 

For those who don’t mind their Gil¬ 
bert and Sullivan in “selection” form, I 
can readily recommend this disc—pre¬ 
sumably the first of a series to be offered 
and extracted from recent recordings of 

the complete works. , w 

Side 1 contains highlights from “The electronic bass; Richie Crabtree, piano; 
I Mikado” possibly the most successful of Benny Barth, drums; Wes Montgomery, 
| the G and S operettas. Side 2 features guitar. The rest of the 44 instruments 
“HMS Pinafore” one of their early sue- are percussive devices drawn from 
Icesses and “The Gondoliers,” one of China, Japan, Samoa, Mexico and all 
|their last. points west; these under the undoubtedly 

Musically the whole presentation is expert hands of Roy Harte and Milt 
3f a very high standard, “easy” listening Holland. 

and ideal “middle-brow” material. Solo- Perhaps it’s as well that they don’t 
[sts include Richard Lewis, Geraint fry to play them altogether. In fact, 
ivans, John Cameron, Alexander Young, though their effects and rhythm patterns 
tan Wallace, Elsie Morison, Marjorie are many and varied, they don’t try for 
Thomas, Jeannette Sinclair, Monica Sin- a great deal of noise. Some of the 


tlair and Edna Graham. 


tracks, indeed, get as close to “soft lights 


Technically, too, the disc is of the and sweet music” as percussion can ever 
highest standard, well balanced, brilliant hope to come. 


However, while I’m not too sure why 
people buy so many percussion 
records, I can report that the recording 
throughout is completely free from 
noise and distortion. You can be 

: WORLD OF GILBERT AND ?-^ re „ d f ' ike the 

SULLIVAN. A Gala of Miscel- k,nd of sound offer « d - CW-KW.) 
lany and Music. The D’Oyly Carte ★ ★ ★ 

Opera Company, conducted by Mr TWELVE TOP FILM THEMES. Joseph 


light to the last track, free from gim 
Inickry or any trace of noise or distor- 
|ion—EMI’s “little dog” at its best! 
Recommended on all counts! (W.N.W.) 

★ ★ ★ 


Isidore Godfrey. Mono, Decca 
Ace of Clubs ACLA 1117. 

If the emphasis in the HMV disc 
bove is on the music, this Ace of Clubs 
llease capitalises on lyrics, with solo- 
jts close up on mike and the orchestra 


Seal at the Wurlitzer Organ. Stereo, 
Decca SKL-4154. 

This one should have a ready appeal 
to followers of the traditional cinema 
organ. Joseph Seal, English theatre org¬ 
anist since 1933, is completely at home 


ry much in second place. Martyn w *th his selected program of movie 


Ireen features in most of the selections, 
lough replaced in a couple of tracks 
| Peter Pratt. 

■Drawn from some of Decca’s earlier 
Jmplete albums, the disc contains a 
nerous helping of individual selections 
\>m “Pinafore,” “Ruddigore,” “Princess 
“Gondoliers,” “Patience,” 
fikado,” “Iolanthe ” “Yeomen,” “The 
Ircerer” and “Pirates Of Penzance.” 
The diction is good for the most part 


themes. He plays them competently, 
without ostentation or spectacular organ 
gimmicks, though making plenty of use 
of registration. 

The organ itself is a full 12-unit 
American Wurlitzer, installed in the 
ABC Cinema at Kingston-Upon-Thames. 

Technically, the disc is good, as organ 
records go, but with the (unfortunately) 
usual soft background of tape hiss and 
only mild contribution to the end result 


the performance, generally, compe- ^ rom ^e stereo facility. 


pt; there is not enough spontaneity 
f">, Television & Hobbies, April, 7963 
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DECCA 

"DERAM” 

CARTRIDGE 


The revolutionary Decca “Deram” 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for 
stereo or mono records. Why is it 
revolutionary? Because the “Deram” 
causes less wear to records after 250 
playings than the average cartridge 
does after only one! Two types 
available—Transcription and Auto¬ 
changer models. 





DECCA "DERAM" 
TRANSCRIPTION ARM 

Decca have now produced a tran¬ 
scription arm specifically designed 
for use with the “Deram" cartridge 
(although the cartridge can, of 
course, be used with the majority of 
other arms). The “Deram” arm has 
a standard half-inch mounting shell. 



DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereo¬ 
phonic Mark II head and the Pro¬ 
fessional arm. It is the latest refine¬ 
ment of earlier models which 
established themselves as the finest 
in the world. 



DECCA MICROLIFT 

Hands off the pick-up! Fit a Micro¬ 
lift and avoid damage to stylus and 
records. Gently and accurately the 
Microlift lowers the stylus onto the 
record at any point you choose . . . 
and just as gently lifts it clear. 

PRICE LIST: 

Deram Cartridge (trans.) £ 7 17 6 

Deram Cartridge (auto.) £ 5 12 6 

Deram Transcription 

Arm . £8 2 6 

Mark II Stereo Head . . £23 16 3 

Mark II LP or 78 Head £20 18 0 

Mark II Arm. £27 18 3 

Microlift . £ 3 6 3 

Sole Australian Agent: 

British Merchandising Pty. Ltd. 
60 Clarence St., Sydney. BX1571. 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



/ru 


LIVING 

SOUND 


14 VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain 


dual'wave timer with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit ^and /\5 / m F.O.R. 

two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. # # 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequency 
response of amplifier 40 to 15.000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD 
AMPLIFIER & TONE 
CONTROL CIRCUITS 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comi 
tone controls and two M 
speakers. Power output 


mprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with _ j-m mr m 

Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR 4-*/ | 11 / I § m F.O.R. 

it 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. * t/ / A 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY 


50 


CNS. F.O.R, 


UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNEI 



(Amplifier-tuner incorporated in same case J 

NOW USING THE NEW 6GW8 OUTPUT VALVES 


— SPECIFICATIONS 


• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

b Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550t| 
1,600 KC. 1 

• Valves 4 6GW8-—12AU7—1 6N8—1 6AN7—1 EM84—2 IN 1763 Recti 
tiers. 

• Supplied in self-contained case finished in beige, hammertone, with blacj 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Tapi 

Recorder. 


• FULLY GUARANTIED 


PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 


Classic Radio 


9€ 
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IN HI-FI TAPE RECORDERS 


STEREOPHONIC TAPE RECORDER 


for only £109-10-0 

can be purchased as two separate units: 

THE MODEL TR 3-4. £80 0 0 

and 

THE MODEL TAI AMPLIFIER £39 10 0 


Both units self contained and can be used together or independently. Only one P.M.G. type plug connection required 
between your Tape Recorder and TAI Amplifier. Some of the advantages of this arrangement: reduced weight (you can 
carry them as two separate units), flexibility of operation (independent recording of two channels to enable you to get 
special effects). Can be used as 4-track Mono recorder, two independent recording level indicators, etc. Get your TR3-4 
4-tr«ck recorder first, ready to take the TAI Amplifier, to give you the kfnd of enjoyment only STEREO can give you. 


MODEL TR3 and TR3-4 



Incorporating the latest Collaro "STUDIO" Deck. 


LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE, plus or minus 3db. 

40-14000cps at 7 , a”/sac. 50-10000cps at 3V’/sec. 

60-3800cps at IV’/sec. 

• Six valve amp. • 2 speakers • Switched negative feedback 

equalising for each speed • Output corrected to C.C.I.R. standard 

• Signal to noise ratio better than 45db • 4W cutout • Super 
imposing • Monitoring through speaker whilst recording • Separate 


treble and bass. 

• Takes 7in spools and lid on. 

• 3 motors. 

• Fast forward and rewind 1200 
feet in 65 sec. 

• Pause control. 


• Tape measuring and calibrat¬ 
ing device. 

• Weight 291b. 

• Light piano key controls. 

• Valves EF86, 12AT7, 6AQ5, 
6BQ5, EM64, 6AU6. 


COMPLETE RECORDER with mike 
TR3 two track, £72/9/-. TR3-4, tour track, £80. 

All Recorders Fully Guaranteed _ 

MODEL TR5 


Price 
42 gns. 


INCLUDED IN PRICE: 
1—Reel of Tape. 1 — 
Empty spool. 1—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED 



LOOK AND COMPARE! 


Built in MIXER, a must for 
film enthusiasts. 

2 speakers, for extended bass 
response. _ 

Superimposing. 

Monitoring. 

3W output. 

Response 40-10, OOOcps. 

Fast forward and rewind. 
Magic eve level indicator. 


• Provision for Mic. and Radio 
P.U. inputs ext. speaker and 
ext. Amp. outputs. 

a Tone control. 

• Speed 3 s 4>n/sec. over 3 hours 
recording. 

• Weight 191b. 

g Can be used as P.U. ampli¬ 
fier. 


MODEL TAI AIJX. AMPLIFIER 



This Tape Recorder Amplifier, which you can attach to your TR3-4 
or TR6 recorder will enable you to record and play stereophonic 
sound. Its performance, controls, valves, etc., are identical to the 
amp. of your TR3-4 or TR6 Tape Recorder. 


Price £29-10.0 


without speaker. 

12in Speaker in portable cabinet £9/10/- extra. 

MODEL TR6 


Incorporating the famous "TRUVOX" tapedecks 

The Model TR5 is the latest addition to the range of classic Tape 
Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price. 92 Gns. mislead you. This re 
corder is equal to many others selling over £200. The ‘'Truvox’’ 
tape decks have proved themselves to be among the best overseas. 
Built to last a lifetime, latest “Miniflux four-track heads, tropic- 
aiised to suit all climatic conditions. 



FREQ. RESPONSE: 

40—20,OOOcps at 7’a i.p.S. 

40—12,OOOcps at 3 S « i.p.s. 

• 3 SHADED POLE MOTORS, 
g INDEPENDENT SPEED 

CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

a AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Size. 17’ 4 x 13*4 x 7' 4 in. 


• TAPE POSITION INDICA¬ 
TOR. 

WOW AND FLUTTER: 
Better than .15% at 7’ 2 i.p.s. 
Better than .2% at 3* 4 i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

A MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 32lb including lid. 


Price 92 {(ns. 

Dynamic microphone, freq. resp. 80-12.OOOcps extra £5/15/. 


Classic Radio 
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the best pick-up arm in the world 


please write for illustrated brochure to 

MASTERSOUND INDUSTRIES PTY LTD 

Australian National Distributors 
400 KENT STREET, SYDNEY. PHONE BX 1527 




* Approved and used by 8 Government Departments 


Use it anywhere! Completely self-contained, needs 
no power outlet. 

Pays for itself . . . when used for sales reports or 
dictation, or by Architects, Surveyors, Lawyers, 
Builders, Engineers, Doctors, Executives. 
specifications: Size: 2i” x 5” x 9”; Weight: 
5 lbs. 

speeds: 12 and 3i i.p.s.; Recording Time: 1 hour. 


* ALL-METAL FRAME 

* LEATHER CARRYING CASE 

* STOP/START MICROPHONE 

* EARPHONE 

* OPTIONAL FOOTSWITCH 
+ OPTIONAL 240-VOLT AX. 

POWER ADAPTOR 


SEC THE NEW TRANSISTOR MAGNECORD AT YOUR NEAREST STOCKIST. 


Au$tr»lhn Ditfribufort: 

Magnecord Australia Pty. Ltd., 158 Clarence Street, Sydney. BX5127 
AND ALL INTERSTATE DEALERS 


THE TRANSISTORISED 

MAGNECORDER 
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VARIETY FARE- Cont. 

However, as I said, popular organ 
lovers will probably be quite glad to 
have it in their collection as an example 
of authentic cinema organ and tech¬ 
nique. 

The titles:—“Love Is A Many Splen- 
doured Thing,’* “Moulin Rouge Theme,” 
“Fanny,” “La Ronde,” “Three Coins In 
A Fountain,” “A Summer Place,” “Lime¬ 
light Theme,” “Tammy,” “Gigi“Hi. 
Lili, Hi-Lo,” “Pepe,” “High And The 
Mighty” (W.N.W.) 

★ ★ ★ 

CONCERT BRILLIANTS, Carmen 
Dragon Cond. the Capitol 
Symphony Orchestra. Stereo, Capi¬ 
tol SP-8559. 

Here’s another record for those who 
are fond of excerpts from the field of 
classical music. 

The excerpts are somewhat longer than 
is usual in a disc of this type and have 
been selected to combine a fairly high 
order of familiarity with vivid orches¬ 
tral colour — hence the term “Concert 
Brilliants.” Included are: 

“Ritual Fire Dance” (Manuel Falla). 
“The Last Spring” (Eduard Grieg), 
“Hungarian Dance No. 5” (Johannes 
Brahms), 

“Finlandia” (Jean Sibelius), 

“Autumn” — From the Seasons (Alex¬ 
ander Glazounov), 

“Marche Slave” (Peter Ilich Tchai¬ 
kovsky). 

Musically, the presentation is of a 
high standard, as also the recording it¬ 
self. 

In short, an excellent album of excit¬ 
ing colourful music — and sound — 
with a classical flavour. 

★ ★ ★ 

IRMA LA DOUCE. Lyrics by Alex- 
andre Broffort; Music by Marguerite 
Monnot. SONGS FROM THE 
THREEPENNY OPERA. Lyrics 
by Berthold Brecht; Music by Kurt 
Weill. Michael Sammes Singers; 
Music Arranged and Conducted by 
Alan Braden. Produced by Cyril 
Ornadel. Stereo, World Record 
Club. S-7049. 

Though “Irma La Douce” and The 
Threepenny Opera” have won consider¬ 
able recognition in their own right, I 
can’t really say that I enjoyed listening 
to this record—with its emphasis on the 
sleazy life of Paris and, in this version, 
London. 

Maybe it’s no worse than reality; may¬ 
be to characterise it and set it to music 
is something of an accomplishment but 
[, personally, can find little in the result 
to identify with entertainment. 

On the other hand, if you think dif¬ 
ferently* this disc will effectively remind 
you of the amours of a certain Par's 
prostitute (“Irma la Douce”) and the do¬ 
ings of a whole colony of sleazy, un¬ 
funny characters (“Threepenny Opera”). 

The diction is good (too good!), the 
orchestration intentionally simple and 

the disc technically up to standard. 
(W.N.W.) 

★ ★ ★ 

THE SOUL OF SPAIN. 101 Strings. 

Volume 3, Arranged by Monty 
Kelly. Stereo, W. and G. Gem, 
GEM-S-71, 

To emphasise that the 101 Strings 

orchestra is “big time” these days, the 
jacket lays claim, on their behalf, to be¬ 
ing the “worlds largest Pops orchestra” 
under “today’s foremost arranger of de¬ 
scriptive or sound picture music.” 


Certainly, they’re a pretty massive 
group here, with lots of brass, percus¬ 
sion and a chorus to compete with their 
“101 Strings.” Whether you like your 
music en masse or otherwise is for you 
to decide but, if you do like it that 
way, you’ll probably enjoy this one quite 
a deal. 

As you might imagine, the music has 
plenty of colour and, despite the size 
of the group, the stereo sorts it out 
pretty well. In fact, taken together with 
the quiet surface and general freedom 
from distortion, this is technically one 
of the best discs I have heard on this 
label. 

The titles: “La Golondrina,” “La 
Raspa,” “Mexican Hat Dance,” “Bahia 
de Acapulco,” “It Happened In Mon¬ 
terey,” “Guadalajara,” “Fiesta En Cuer¬ 
navaca,” “El Gato Montez,” “Cielito 
Lmdo,” “Mexicali Rose,” “Las Manani- 
tas,” “Chiapenecas,” “La Cucuracha,” 
“Adios, Mariguita Linda.”—(W.N.W.), 

★ ★ ★ 

ONE MORE TIME. Hello Dere! Marti 
Allen and Steve Rossi. Mono, 
Ampar ML-30998. 

To listen to this record is to know 
why these two have established them¬ 
selves as one of America’s top comedy 
teams. Their humour is basically very 
simple but their timing is so superb and 
the atmosphere so infectious that, to use 
an old phrase ... “yer can’t *elp 
laughin’..” 

The tracks which, incidentally, are not 
over-generous in running time, include 
“Hello Dere”, “Famous People In The 
News”, “I’ve Got The Whole World On 
A String”, “The Punch Drunk Fighter”, 
“The Peace Corps”, “The Lion Tamer”, 
“The Golfer” and an excellent song by 
Steve Rossi “Because You’re Mine”. 

Good for laughs, this one. (W.N.W.) 
★ ★ ★ 

THE COLOURFUL PETER NERO. 
Piano, with Marty Gold's Orchestra. 
Mono, R.C.A. L-101423. 

Following his predilection for a pun 
m the title, the youthful Peter Nero 
plays a dozen selections, each with a 
colour in its title, then suggests that lis¬ 
teners should be able to “Hear” (under¬ 
lined) “colour in this brilliant piano-or¬ 
chestra album.” 

Well, let’s face it—you can if you’re 
inclined to listen for it. With quite not¬ 
able skill, Peter Nero teams with Marty 
Gold to switch spontaneously from 
straight piano-orchestral interludes to 
tongue-in-cheek snatches of everything 
from jazz to classics. 

But, of course, whether you listen for 
it is another matter and on that fact 
will depend your appreciation of Peter 
Nero’s efforts as a keyboard entertainer, 

Included is: “Black Is The Colour Of 
My True Love’s Hair,” “Yellow Rose 
Of Texas” (a very obvious example of 
his technique), “Serenade In Blue,” “Tan¬ 
gerine,” “Scarlet Ribbons,” “Journey To 
Red Rocks,” “Orange Coloured Sky,” 
“Mood Indigo,” “Golden Earrings,” “On 
Green Dolphin Street,” “Deep Purple” 
and “Look For The Silver Lining.” 

The recording itself? Well up to 
standard. 

★ ★ ★ 

ONE MORE TIME. Wild Bill Davis At 
The Organ. With Grady Tate 
Drums, Calvin Newborn Guitar, 
Paul Gonzales Tenor S©x., Les 
Spann Flute, lanet Putnam Harp. 
Stereo, Coral SCL-930,927. 

Wild Bill Davis plays the Hammond 


organ predominantly in the fashion 
which made it at one time famous and 
infamous—famous for its unparalleled 
responsiveness, infamous for its purely 
electronic sound. Organ enthusiasts be¬ 
ware! 

But, from the opposite viewpoint, Bill 
Davis turns out a lively enough brew 
of melody and rhythm, with the organ 
contributing stereo effects from its mul¬ 
tiple speaker system—2 Hammonds and 
3 Leslies. 

Perhaps I should remark that Wild 
Bill also pushes the system at times into 
the distortion fringe, which isn’t good in 
anybody’s language. 

The titles: “April In Paris”, “Canadian 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speak- 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—speakers—tape decks. 

APRIL SPECIALS 


WIDE RANGE SPEAKER 
AND CABINET KIT 

Megnevox Bin loudspeaker. Voice 
Coil 2.7 or 15 ohms. Frequency 
coverege 30-15,000 c.p.s. end 
i.9 Cubic ft. speaker enclosure 
kit reedy cut for sssembty 

£ 10 / 10 /- 
STEREO AMPLIFIER 

8 wett, 2 speakers end Garrard 
Stereo changer 

£30 

8 flfMEKT IV MMUS 

Highly efficient end designed 
especially for week signal areas. 
New in Carton end supplied for re¬ 
ceiving stations located as follows: 
All Capital cities £5.5.0., Belle- 
rat, Goulburn Valley, Canberra, 
£5.15.0. Darling Downs end N.E. 
Tasmania. £5.0.0. Central Table¬ 
lands (N.S.W.) end Bendigo 
£6,15.0. Letrobe Valley £4.10.0 


Write /or catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
end Radio Furniture for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 
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“LUXOR” QUALITY 
STEREO ONLY £12912' 


Peter Clark recommends this superbly finished- 
Luxor Tape Recorder because of these fea¬ 
tures (for which you would normally pay 
£60 more) • 4 tracks • records and plays 
stereo • twin built-in speaker • twin magic 
eyes • can play either stereo or mono • 7” 
spools • up to 16 hours’ playing time 
• simple ‘Joystick’ controls • sturdy, attrac¬ 
tive cabinet • only £129/12/-. 


AKI “M7” STEREO 


INDUSTRIES 


TRADE-UP to o STEREO 
and get PERFECTION in SOUND 

Here are two of the best Stereo Tape Recorders ever to come to Australia. The world- 
famous AKAI, the ultimate in stereo reproduction, and the Swedish LUXOR, by Appoint¬ 
ment to the KING OF SWEDEN. Both can be bought on easy terms using your present 
tape recorder as trade-in. And only Magnetic Sound can offer such huge trade-in 
allowances. Because Magnetic Sound have their own skilled technicians to recondition 
your old tape recorder, giving it greater resale value. 


THE ENTHUSIAST’S DREAM 

This is one of the world’s finest tape recorders, being made by 
skilled technicians of only the highest quality materials. It 
has • 4 tracks • 3 speeds: lj", 3f", 1\" (at l| w the reproduc- 
ton of music is absolutely amazing) • frequency response at 
30 to 23,000 C.P.S. • a power output of 6 watts per channel 
• synchronous motors with two separate coil windings • 2 
quality speakers and mikes. This is the machine for the 
enthusiast. Price, £317. Come in and hear this stereo machine 
in Magnetic Sound’s specially constructed STEREO ROOM. 


MAGNETIC SOUND, 387 GEORGE ST, 

BX3371. KODAK are only 2 doors from US! 
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Sunset,” “Street In Singapore,” “Lisbon 
Antigua,” “Midnight In Moscow,” 
“Hawaiian War Chant,” “Brazil,” “Poor 
People Of Paris,” “Manhattan,” “Slow 
Boat To China,” “Arrivederci Roma,” 
“Africa Waltz.” 

In short—adept but marred by that 
occasional fringe of distortion. (W.NW.) 

★ ★ ★ 

OUR MAN IN NASHVILLE. Chet 
Atkins, Guitar. Produced by Anita 
Kerr. Stereo, R.C.A SL-101443. 

While the loudspeaker cones pump 
deeply and rhythmically to the string 
bass, Chet Atkins with guitars a-plenty 
picks, strums and slurs his way effort¬ 
lessly through a dozen different numbers, 
aided by—here a piano, here an organ, 
here a trumpet, here a harmonica, and 
with the full group always ready to 
hand. 

It’s pleasant, rhythmic listening, well 
recorded. 

The titles: “Scare Crow,” “Alexander’s 
Ragtime Band,” “Melissa,” “Goodnight 
Irene,” “The Old Double Shuffle,” “Down 
Home,” “Always On Saturday,” “Drown 
In My Own Tears,” “Spanish Harlem,” 
“Streamlined Cannon Ball,” “A House 
In New Orleans” and “A Little Bitty 
Tear.” (W.N.W.) 

★ ★ ★ 

SONGS WE LOVE. The Glasgow Phoe¬ 
nix Choir. Cond. Peter Mooney. 
Mono, Parlophone PMC1172. 

In the tradition of the former Glasgow 
Orpheus Choir, under the late Sir Hugh 
Roberton, the present Phoenix Choir 
under Peter Mooney specialises in the 
same kind of traditional and folk singing, 
much of it unaccompanied. 

And what an excellent choir it is, 
perhaps not so much in terms of diction 
but in its responsiveness, its expression 
and harmony. The titles: “Johnnie Cope”, 
“Belmont”, “Iona Boat Song”, “The 
Barrin’ O’ The Dear”, “Dream Angus”, 
“The Old Woman”, “124th Psalm”, 
“The Campbells Are Cornin’ ”, “In 
Silent Night”, “My Love Dwelt In A 
Northern Land”, “An Eriskay Love Lilt”, 
“Far Away”, “The Hundred Pipers”, 
“Jesu, Joy Of Man’s Desiring.” 

Technically an excellent recording, 
this is one with a certain appeal for all 
with an interest in choral music of this 
type. (W.N.W.) 

★ ★ ★ 

ROME REVISITED, The Ray Charles 
Singers. “Vlenl, Vieni” “Tell Me 
That You Love Me”, “Volare” 
“Non Dimenticar”, “Travelling 
Down A Lonely Road”, “Ferry 
Boat Serenade” “Nina”, “Na Voce, 
Na Chittara, E’o Poco E 9 Luna”, 
“Woodpecker Song”, “Summertime 
In Venice”, “Santa Lucia”, “Arrive¬ 
derci Roma”. Command, Stereo 
35/MM. SNDL-930952. 

If you are fond of group singing, the 
sort of thing you would hear on the Perry 
Como show for instance, then this disc 
could be for you. This group is, in fact, 
the very same as are heard on the Perry 
Como show. With Mr Charles’ most 
able direction and excellent arrange¬ 
ments, and the fine musicianship of Tony 
Mottola and an all star group of mu¬ 
sicians, it is quite one of the most 
delightful recordings of this type to come 
my way from some time. 

Ray Charles has a somewhat unusual 
technique for extracting the best from a 
group such as this. It seems he insists 
that each of the individual performers 
sing at a level which is barely above 
that of breathing. He claims, and it would 


seem rightly so, that only in this way can 
he achieve the complete control over the 
roup sound which is necessary if the 
nal performance is to have a quality of 
“translucent clarity” which he demands. 
In plainer terms, you can hear every word 
they sing. 

Techically the recording is first rate, 
as one would expect from the 35/MM 
magnetic film recording process. (K.W.J.) 

it it i |r 

DUMBO (Walt Disney) Told by Shirley 
Temple. THE TOOTLEPIPER’S 
CIRCUS. Mono, R.C.A. Camden 
CAM-105. 

Strictly for kiddies but quite well done 
is Shirley Temple’s story of Dumbo, 
Walt Disney’s baby elephant with the 
oversize ears. 

Side two, by way of a change, con¬ 
tains a half-dozen tracks of bright “cir¬ 
cus” songs, again at children’s level. 

In fact, I imagine it should go over 
quite well with the little’uns. 

Well recorded. (W.N.W.). 


POPULAR JAZZ 

SATCHMO, a Musical Autobiography 
of Louis Armstrong Hot Fives and 
Sevens. Festival, Stereo. (S) 
FL-930,933. 

To the confirmed “trad” jazz fan, some 
of the finest recordings ever made were 
the ones whi6h Louis Armstrong cut with 
the original Hot Five and Hot Seven 
groups way back around 1926. Even with 
the rather poor recording techniques of 
those days they wsere memorable discs. 

This disc is a revival of the numbers 
Louis played on those early 78’s and 
features “Satchmo” fronting a group of 
all star musicians whose resemblance 
to the original sound is truly remarkable. 
There are no separate tracks on the disc, 
just one continuous performance with 
Louis introducing each number and ex¬ 
plaining a little of its history. 

The numbers they play are “Cornet 
Chop Suey”, “Heebie Jeebies”, “Georgia 
Grind”, “Muskrat Ramble”, “King Of 
The Zulus”, “Snag It”, “Wild Man 
Blues”, “Potato Head Blues”, “Weary 
Blues”, “Gully Low Blues”, “Struttin’ 
With Some Barbecue”, “Hotter Than 
That”. 

Technically, with one exception, it 
is a good disc and has a fine stereo spread 
The one exception is “Muskrat Ramble” 
which was recorded in 1947 (the rest 
were recorded in 1957) and, aside from 
not being in stereo, has some distortion 
on the track. (K.W.J.) 

★ ★ ★ 

WHAT’S NEW? Sonny Rollins 
plays the Bossa Nova. “Don’t Stop 
The Carnival,” “Jungoso,” “Blue- 
songo ” “The Night Has A Thou¬ 
sand Eyes,” “Brownskin Girl.” 
R.C.A., Mono.. LI 101434. 

The music of North and South 
America are by no means complete 
strangers. Over the past few decades 
there have been many attempts to com¬ 
bine the infectious rythms of one 
country with the jazz art forms of the 
other. The latest and most highly suc¬ 
cessful of these is the “Bossa Nova,” a 
new dance craze which shows signs of 
ousting even the mighty “twist.” 

Basically the Bossa Nova is a form 
of jazz samba, freer and lighter than the 
heavy-footed samba familiar through 
years of commercial latin bands. 

Sonny Rollins is well to the fore in 


BOYT’S 

RADIO & ELECTRICAL 
PTY. LTD. 

OFFER SYDNEY'S LOWEST 
PRICE TRANSISTOR TAPE 
RECORDER, THE 


APOLEC R.A.1I 



Featuring Twin Track 
12 minute Playing Time 
4 Transistor Hi-Fidelity 

Only £14 : 0 : 0 


The HANAMO 

35 mm. Colour and Black & White 
Camera featuring in-built Light 
Meter, f2.8 coated lens. Shutter 
speeds i/25 sec. to 1/300 sec. 



Priced at £14 : 5 : 0 


including Hard L.t.h.r Carrying Cat*. 


AND SYDNEY'S CHEAPEST 
UNDERDASH FITTING 
CAR RADIO, THE 


JEIC 



Complete with Aerial & Fittings 

£27 : 19 : 0 


Showrooms: 

92 Burlington St., Crows Nest. 

Phone 92-6161-2-3. 

3 Birlow Street, Sydney. Phone 61-2323 
39 Pacific Pde., Dee Why. Phone 98-8555 
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ASDIC'STEREO SPECIALTY 
£89 THE LOT! 

Professional Quality at Sensible Prices! 


TRIO model W7-twin am/am/sw 
Tuner Amplifier Twin 4 watts, 10 
valve, super quality. Professional 
Standard, many features. (Separ¬ 
ately £45). Freq. response 20- 
20,000 ±ldB. Tape recorder con¬ 
nections. 


LABCRAFT professional Turn¬ 
table model 573V, completely 
silent, rumble free, guaranteed, 4- 
speed, crystal head, and diamond 
stylus, on base. (Separately, 
£28/17/- complete). Incorporat¬ 
ing variable speed adjustment and 
microlift. 


Call In lor obligation-free demonstration or just phone 


ASDIC* STEREO SPECIALTY HOUSE j 

166d Glebe Road, Glebe, N.S.W. MW1014 | 

I enclose cheque, Money Order, Postal Note to the 
value of £ / / plus 20/- freight. Please 

despatch by Post, Rail, Air..... 

KAMI... 

ADDRESS.-. 


BRISBANE AGENCIES 

16 Stanley Street, South Brisbane, Qld. 
4-5466. 

! I enclose cheque, Money Order, Postal Not* to the 
• value of £ / / plus 20/- freight. Please 

■ despatch by Post, Rail, Air. 

j NAME....-— . 

; ADDRESS....*. 

« 


Goodmans Axiette 8in. speakers, 40-15,000 c/s 6 
watts (12 watts U.S.A.). True super Stereo units. 
(Separately £23/19/- for 2.) Enclosures from 
£7/18/- each. 


; Now you can have TRUE 
; STEREO and be free from 
! "scratchiness," "rumble" 
; and "hum." You don't have 
; to put up with second rate 
; record playing when you 
! buy these quality items, 
j ALL UNITS ARE GUAR- 
; ANTEED, and are brand 
: new. 
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all that is new in jazz and in this album 
he leaves his mark on the Bossa Nova. 
Enthusiasts of his style have come to 
expect imagination, excitement and 
virtuosity in his every performance and 
it is pleasing to state they will not be 
disappointed with this disc. 

Technically the disc is fine with a 
good balance and a clean sound. 

★ ★ ★ 

And while we’re on the subject of the 
Bossa Nova you might do well to give 
a listen to the new Coleman Hawkins 
Sextet disc entitled DESAFINADO. Im¬ 
pulse, Mono. IL-30,982. 

Now well launched upon his fourth 
decade of playing the tenor saxophone 
—an instrument which he almost single- 
handedly established in the major 
leagues of jazz—the Hawk remains a 
fountain head of creative musicianship. 
He has survived all the “new things” 
which have appeared on the jazz scene 
since the mid twenties and in this disc 
shows that he can approach the Bossa 
Nova with the same blend of complete 
relaxation and intense concentration that 
characterise his musical stance. 

Aside from the title tune “Desifinado” 
he plays “I’m Looking Over a Four Leaf 
Clover,” “Samba Para Bean,” “One Note 
Samba,” “O Pato,” “Urn Abraco No 
Banfa” and “Stumpy Bossa Nova.” 

Perhaps “I’m Looking Over a Four 
Leaf Clover,” a hoary survivor of the 
banjo age, seems an unlikely candidate 
for a Bossa Nova but it is quite surpris¬ 
ing what the Hawks warm tenor tone and 
a Bossa Nova beat do for this chestnut. 

If asked to choose between these two 
discs I would find it rather difficult. In 
fact I would be more inclined to group 


NEVER A DOLL SONG! 

“The greatest piece of luck I* *ve 
had in this whole business of studying 
birdsong is the discovery of what I 
call my ‘anti-monotony’ law,” said 
the American ornithologist Charles 
Hartshorne in a B.B.C. program in 
which he made a strong case for his 
view that birds have a genuine musi¬ 
cal sense. 

Professor Hartshorne, whose com¬ 
ments were recorded in New York, 
has made a world-wide study of bird¬ 
song for close on 50 years and went 
on to explain that by this anti¬ 
monotony law he meant that birds 
which sang the same phrase over and 
over again, like the yellowhammer, 
avoided monotony by leaving much 
longer pauses between each phrase 




than birds like the skylark, which 
used a great variety of phrases and 
hardly paused at all. 

Professor Hartshorne illustrated his 
point with a recording of the song 
of the yellowhammer and pointed out 
that just as humans usually waited 
some time before playing the same 
gramophone record again so that it 
came fresh to the ear each time, so 
the yellowhammer displayed its musi¬ 
cal sense by avoiding close repetition. 

“Birds live in a much faster time 
scale than we do,” he said, “and have 
a feebler sense of the past, so the 
pauses between the songs are suffi¬ 
ciently long to save the bird from 
boring himself.” 


^ | 




them along with the Jazz Samba record¬ 
ing by Stan Getz (Verve V-8432, re¬ 
viewed in an earlier issue) as being 
amongst all that which is fine in jazz, 
and particularly in this new beat from 
South America. 

Technically the Hawkins recording is 
good, and well up to the standard of 
discs to hand on the Impulse label. 
(K.W.J.) 

★ ★ ★ 

THE NEW ORLEANS SCENE, featur- 
ing Pete Fountain and A1 Hirt. 
“Panama,” “St. Louis Blues,” “All 
The Wrongs You’ve Done To Me,” 
“Lonesome Road,” “I Used To Love 
You,” “Pve Found A New Baby,” 
“It’s A Long, Long Way To Tipper¬ 
ary,” “Mighty Like The Blues.” 
Festival, Mono. CL-30,934. 


Both A1 Hirt and Pete Fountain are 
personable musicians who are capable of 
making their performances acceptable to 
a broad audience. Some may rate their 
playing as being “slick” and without 
feeling but it is undeniable that both 
have achieved a measure of popular 
the dixieland idiom. 

On four of the eight tracks Pete 
Fountain is featured with a three piece 
rhythm section, while on the other four 
Pete and A1 get together with Jack De¬ 
laney on trombone and a full dixieland 
group. 

Personally I liked the disc and found 
that, for me, the music varied from be¬ 
ing most satisfying to quite exciting. And 
if you are a quality enthusiast you need 
have no fears for the fidelity is high. 
(K.W.J.) 


PRODUCED BY THE WORLD'S FINEST SOUND LABORATORIES 

NOW FOR THE FIRST TIME A HI-FI STEREO 
CARTRIDGE OF UNSURPASSED PERFORMANCE 

COMPLETE WITH BUILT-IN TRANSFORMERS. Produced to the 
highest ORTOFON standards, this cartridge will match into virtually all 
amplifiers and equipment without additional transformers or other stages. 



Pickup Arm 
Type SMG.212 

For exchangeable heads. Due to 
the special shape of the pickup 
arm turntable levelling is unneces¬ 
sary. The turntable may be up to 30 
degrees out of level. Ball bearings are 
applied for both horizontal and vertical 
action, assuring trouble-free performance 
even at the lowest possible stylus force. 
Height over mounting plate is adjustable. 


Simon Gray Pty. Ltd., being National Distributors 
for all ORTOFON products, are proud to announce 
that ORTOFON Pickup Arms and Heads are now 
in use by the majority of Australian Sound Broad¬ 
casting, Television and Recording Companies. 
Because of their superiority and reliability, they 
also outsell other high quality pickups on the 
market. 


ORTOFON Pickup Arms and Heads are available from 
all Audio Specialists who have the interests of their 
customers at heart, who appreciate a quality product 
requiring the minimum of service, and which is 
accepted by professional engineers as equipment of 
the highest standard. 


Model SPU-G/T Details of performance include: 

Channel Separation 20-25 dB 

Frequency Response 20-20,000 cycles 

Tracking Pressure Below 2 gms 

Compliance 10-5 cm/dyne 

Fitted with Low Mass (Img) Diamond Stylus 

Model SPU-G without built-in transformers also available. 


Also Available: 

• Stereo Pickup Heads Type SPUA in Standard 'A' 

Shell without transformer; 

• The world-famous Type 'C' Mono Cartridges in either 
*G' or *A' Type Shells; 

• ’A' Type Mono Cartridges, also available in Type 'A' 
and 'G' Shells, as before. 

All the above models are now used by the majority of 
Australian and Overseas Broadcasting Stations. 


If unable to obtain required information, write to 
Australian National Distributors: 

Simon Gray Pty. Ltd. 63 - 8 iw? ph 63 - 82 ti 
28 Elizabeth Street, MELBOURNE. Victoria. 
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WARBURTON FRANKI 

Where good quality and good value go hand in hand 


new—TRANSISTOR INTERCOM- 
M UNICATION SETS —2-way with 
inbuilt radio in Master unit. Ideal 
for the nursery, house to workshop 
or garage, etc. 


17 gns. 

Plus Pack and Post 

3/. 


NEW—TRIPLE PLAY RECORDING TAPE 

Made by Agfa. 

3 in, 450ft.37/- 

4in, 900ft.58/6 

5in, 1,800ft .. .. 96/6 


5iin, 2,400ft .. £5/15/- 
7in, 2,600ft .. £8/17/6 
Plus Pack and Post. 1/6. 


DISPLAY TURNTABLES — 

240V A.C. operated 2 1/3 turns 
per minute. Ideal for Window 
or Shop display. Diameter 8in 
—will carry 1121b. 


£14/17/6 

Freight Forward. 


FOR THE ULTIMATE IN 
STEREO LISTENING. 
Try a pair of Pioneer Stereo 
Headphones. Demonstrations 
available at this shop without 
obligation. 


£9/19/6 pr. 

inc. a switch unit to soloct 
either phones or speakers. 


TELEAID—TV AND RADIO HEARING AID. 


Increases and improves sound reception to enable the hard 
of hearing to enjoy TV or Radio. 

Simple to install and operate. 

Electrically safe. Works with any 
type of Radio or TV set. No bat¬ 
teries required. Locally manufac¬ 
tured . (Plus pack and post, 1/6.) 


£6/19/6 


MAGNAVOX—QUALITY SPEAKERS AT A 
SENSIBLE PRICE 

For Columns use the 6WR—15 ohm Voice 
Coil—6»/iin Max. diameter—30 to 15.000 c.p.s. 

—6 Watts peak. 


£6/10/0 

Plus Pack and Post 
3/6. 


For Stereo—use a pair of 8WR’s—2.7 or 15 
ohm Voice Coil—8 3 16in Max. diameter- 
30 to 15,000 c.p.s.—7 watts peak. 

For High Class Mono or Stereo—the 12WR 
is supreme—2.7 or 15 ohm Voice Coil—12*/4in 
Max. Diameter—30 to 15.000 c.p.s.—10 Watts 
peak. 


£7/0/0 

each 

Plus Pack and Post 

£7/10/0 

Plus Pack and Pest 
S/6. 


TAPE BARGAINS 


Japanese Synchrotape—3in 100ft Reels, ea.6/9 

American C.B.S.—3in 225ft Reels, ea. ..9/11 

Italian Geloso—5in 900ft Reels, ea.22/6 

Italian Geloso—7in 1,800ft Reels, ea. :.45/ 

Empty Spools—5in, 4/11 each. 

Empty Spools—7in, 6/6 each. 


(Above prices include pack and post.) 


TRANSFORMER BARGAINS 

A. and R. Type 1917 Power Transformers 

280V a Side ® 50 m.a. 

6.3V @ 1.8 amps. 

6.3V @ 600 m.a. 

16V @ 450 m.a. 

A. and R. Type 1916 Power Transformer 

325V a Side @ 70 m.a. 


29/n 

each. 

Pack and Pest 1/9. 

35/- 


6.3V @ 2.25 amps. 


aach. Plus 
Pack and Post 1/9. 


CONDENSER BARGAINS—AUSTRALIAN MADE 
Electrolytic — upright metal Cans with Mounting Feet. 

25 mfd. 40 V.P.2/11 ea. Post Free. 

100 mfd. 40 V.P.3/11 ea. Post Free. 

8 mfd. 350 V.P.2/11 ea. Post Free 

16 mfd. 350 V.P.3/11 ea. Post Free. 

8 mfd. 525 V.P.3/6 ea. Post Free. 


Electrolytic Tubular Pigtail Type 

200 mfd. 40 P.V.3/11 ea. Post Free. 

50 mfd* 600 P.V..7/6 ea. Post Free. 



LOOK WHAT YOU GET: 

• Black and Decker iin Drill, 
Model CPI. 

• Set of 11 twist drills from 
!/16in to iin. 

• 3in grinding wheel together 
with iin arbor. 

• 5in diam. rubber pad. 

• 5in lambswool polishing bon¬ 
net. 


• Selection of fine, medium 
and coarse sanding discs. 

1 paint scraper. 

• 1 putty knife. 

• 3-plane spirit level. 

• Sturdy, compact metal carry¬ 
ing case. 

IT’S A SPECIAL, W.F.-COMPILED KIT PRICED TO GIVE YOU 
THE GREATEST VALUE IN THIS FIELD. 


• TRADE ALSO SUPPLIED 


• OPEN SAT. MORNING 


POWER TOOL KIT SENSATION 


The W.F. COMBI-KIT with famous 
BLACK & DECKER DRILL —only 


Ell'14'6 



WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 



Please include 
postage or freight 
with all orders. 
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TRADE REVIEWS 

AND RELEASES 



NEW STEREO TURNTABLE 
FROM G.R.D. INSTRUMENTS 


G.R.D. Instruments Pty. Ltd. have announced! the release of a new style 
Labcraft Model 60S turntable. The diameter of the new mat is ll-5/8in, 
compared with 8in for the current model. The large diameter stUl allows 
the edges of a 12in disc to be lifted by the finger-tips without difficulty and 
the stroboscope markings on the edge of the mat are visible below the 

edge of the record. 


'J'HE technical details of the new turntable 
are identical with the current model, 
except that some mass has been removed 
from the existing turntable disc to com¬ 
pensate for the added mass of an alumin¬ 
ium ring which has been added to the 
standard disc to give the larger diameter. 

The addition of the aluminium ring has 
a further advantage apart from the extra 
diameter. The ring is so fitted that the 
record and therefore the cartridge is now 
lifted appreciably further away from the 
steel turntable disc. As a result, undesirable 
attraction, which has occurred with some 
cartridges with large external fields, is now 
eliminated and stylus pressure should be 
constant over the full width of the record. 

The turntable is also provided with nylon 
and bronze bearings. These are self-lubri¬ 
cating which means that no further lubri¬ 
cation should ever be necessary. 

The new model still uses the well proven 
belt drive from the motor unit suspended 
on three horizontal springs and with the 
standard four speeds. Fine adjustment is 
also provided on the speed control. The 
motor is of the synchronous type but with 
a special governor, which means that the 
unit is independent of mains frequency and 
voltage. The motor js also fitted with a 


special secondary winding, providing a 
source of 15 volts AC supply for powering 
a transistorised pre-amplifier. 

A feature which the distributors have to 
offer is that they are able to convert exist¬ 
ing type 605 turntables to the new style for 
a modest charge. It would be necessary to 
return the unit to the distributors direct or 
through a dealer. 

We have had one of the current units in 
our laboratory since they were first released, 
where it has been used for test purposes. 
Our experience has been one of complete 
satisfaction in all respects. The manufactur¬ 
ers quote wow and flutter as less than 0.15 
per cent, which is completely inaudible. 
Rumble, both vertical and horizontal, are 
also inaudible. 

Stocks are on the water at the time of 
writing but are expected to be in the hands 
of dealers within the first few days of 
April. Trade price is expected to be about 
£19/2/, plus sales-tax. It should be noted 
that this price refers to the turntable only, 
without arm, platform pre-amplifier or other 
accessories. 

Further information may be obtained 
direct from the distributors, G.R.D. Instru¬ 
ments Pty. Ltd., 6 Railway Walk, Camber¬ 
well, Victoria. 


WE HAVE MOVED 


“THt FIRM YOU CAN TRUST" 

NOW AT 

101B BATHURST ST. 

(epp. St. Andrew* Chapter House) 

PHONE 61-8350, a.h. 94-8094 


Specialists in Tape Recorders and 
Dictation Machines since 1949 

FIRST IN AUSTRALIA 


EVERY known make of 
recorder stocked, NEW and 
USED from 19 gns. 

GRUNDIG, TELEFUNKEN, 
NATIONAL, AW A, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKAI 

Battery and Main* Operated 

Best Trade-ins, Keenest 
Prices, Terms, Hire. 
Prompt Service to all Makes 
at Reasonable Prices 
Repair Dept, on premises 


MONTHLY TAPE 
RECORDER SPECIALS 

NOVACORD, 2 speed, 2 track, 7" 
reefs. Brand New (3 only), 39 gns. 
NATIONAL, 4 track, full steree 
record playback. Latest model. Shop 
soiled. 2 mikes, 2 speakers . . £175 
PHILIPS Batt. Transistor (latest). As 
new . £47/10/- 

6 Months' Warranty on all Now Recorders. 
3 Months' Warranty on oil Second Hand 
Recorders. 

Not unknown once only models, but 
established and reputable brands. 

The lorgost selection ot Recorders in 
Australia. Send tor our listing of New 
and Trade-in Machines. We will send 
anywhere. 


Compare prices, service, range, 
you can't buy better than from 

‘Novatape’ Pty. Ltd. 

WANTED URGENTLY! 

Good used Tape Recorders 


FOR TRANSFORMERS 
SURGE-SUPPRESSORS 
FOR PROJECTORS, ETC. 

NOVA ELECTRICAL PIT. ITD. 

311 SUSSEX ST., SYDNEY. 26-.13S 




























TRADE—Cont. 


HIGH-POWER 

TRANSCEIVER 

Messrs Strato Communications an¬ 
nounce the import and release in 
this country of an interesting new 
“citizens band” transistorised trans¬ 
ceiver. It is the “Telecon” high- 
power unit manufactured by the 
Toa Musen Co., Ltd., of Tokyo, 
Japan. 


TIR1EF specifications of the unit are as 
follows: circuitry includes 12 transistors, 
3 diodes and 1 thermister, transmitter input 
power is 1 watt maximum, receiver sensi¬ 
tivity is S/N equals lOdb or above at 2 
microvolts input and 50 milliwatts output. 

The transceiver is housed in an attractive 
grey metal case which is of semi-waterproof 
construction. A hinged waterproof lid 
covers the controls and rubber diaphrams 
cover the speaker and transmit/receive 
switch. In addition to the normal volume 
and on/off switch there is a mute control 
which, although it reduces the sensitivity 
somewhat, makes listening in noisy locations 
a lot easier on the ear. Provision is made 
for dual channel operation with switched 
crystals and a meter is provided to indicate 
battery condition. 

When put through their paces the units 
proved they would easily outperform the 
100 milliwatt transceivers we have tested to 
date. Manufacturers* literature gives the 
range as 4 miles in the suburbs and 0,6 
mile in the city. Our tests would seem to 
indicate that these figures are quite con¬ 
servative. In one test we had a one-way 
contact from Sydney to Wyong on the 
north coast. 

Any further enquiries should be directed 
to Messrs Strato Communications, of 25 
Wentworth Street, Parramatta, N.S.W. 
(K.W.J.) 
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SYLLOGISER 
R. Sc H., Oct., 1962. 

Case and Bracket ...... 110 0 

Engraved Panel only .... 2 10 0 

Plus 12i% Sales Tax. 

AN ELECTRONIC SWITCH 
R. Sc II., Dec., 1962 

Case. 1 5 0 

Chassis. 117 6 

Printed Panel. 0 19 6 

Engraved Panel. 2 10 0 

Plus 121% Sales Tax. 

STEREOGRAM 

R. & H., Oct., 1962. 

Chassis only. 3 2 6 

Plus 25% Sales Tax. 

S. S.B. TRANS. FOR 144 MC 
R. Sc H., Oct., 1962. 

Case. 2 5 0 

Chassis. 3 5 0 

Printed Panel. 019 6 

Engraved Panel (Multi 

Colour). 2 10 0 

Plus 121% Sales Tax. 

MULLARD 10/10 STEREO 
Outlook, July, 1962 

Chassis .. 3 10 0 

Cover.. 2 5 0 

Printed Panel (grey panel) 

—white figures) .... 0 19 6 

Engraved Panel (red 

figures on Al. panel) 2 0 0 

Plus 25% Sales Tax. 

MULLARD 7 WATT STEREO 
Audio Amp. Circuit Book, Page 113 

Chassis.. . 2 15/0 

Cover . 1 9 6 

Printed (grey panel) . . . . 0 19 6 

Engraved Panel (red 

figures). 2 0 0 

Plus 121% Sales Tax, 

MULLARD 20 W AIT AMP 
Audio Amp. Circuit Book, Page 29 

Chassis. 5 10 0 

Plus 121% Sales Tax. 

PHILIPS PRE AMP. STEREO 
Digest 2, Vol. 2, Nov., 1962 

Chassis. 3 2 6 

Printed Panel. 0 19 6 

Fngraved Panel. 2 10 0 

Plus 25% Sales Tax. 

ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM AGENTS. 
McKinnon nicholls pty. ltd., 

468 Collins St M Melbourne. MB 1440. 
GERARD GOODMAN LTD., 

192 Rundle St., Adelaide. 8-0242. 
HOMECRAFTS (TAS.) PTY. LTD.. 
199 Collins St., Hobart. 2*2711. 
MARTIN DE LAUNAY P L. f 
Darby St„ Newcastle. B4741. 
MARTIN DE LAUNAY P. L., 
Keira St.. Wollongong. 

D. IRVINE & CO., 

401 George St., Brisbane. 


Manufactured by: 

HEATING SYSTEMS PTY. LTD. 

97 MARRIOT STREET, REDFERN, N.S.W. 
69-3764 69-7016 













































"TELSTAR" TRANSISTORISED 
TV AERIAL BOOSTER 

A recent release from Messrs Channel Master (Aust.) Pty. Ltd. Is the “Tel- 
star” transistorised all-channel TV aerial booster illustrated below. Designed 
to mount “direct-on-the-aeriai,” the unit has new built-in lighting protec¬ 
tion features. 



A s can be seen from the illustration the 
unit consists of two sections, the am¬ 
plifier proper and its power supply, which 
can be either 240 volts AC or 32 volts 
DC. Connecting cable from the amplifier 
may be 300-ohm flat ribbon feeder, open 
line or foam feeder. Coaxial cable may be 
used by employing AC or DC passing 
baluns. 

The plastic case in which the amplifier is 
housed is corrosion, moisture and dust- 
proofed and it is claimed that it will resist 
deterioration due to salt air, rain, snow or 
atmospheric conditions. 

Brief electrical specifications and features 
»f the unit are as follows: Gain— 15db 
n the high band and 19.5db on the low 
>and; impedance—input and output, 300 
hms; noise figures—high band 3.7db and 
ow band 3.2db; mounting—U clamp for 
ittaching to aerial boom near terminals; 
provision on power supply for connection 
>f 1, 2, 3 or 4 receivers without modifica- 
ion, adjustment or use of line taps; no 
:omponents likely to fail are mounted on 
he aerial: may be used with any sort of 
ferial. 

The units would appear to provide an 
xcellent means of overcoming line losses 
nd boosting weak signals in “one set” 
retaliations and signal splitting losses in 
hose aerials feeding 2, 3 or 4 receivers 
a weak signal areas. Further inquiries may 
>e directed to Messrs Channel Master 
Aust.) Pty. Ltd., of Pittwater Road, Brook- 
ale, N.S.W., or their agents in all capital 
ities. The price is quoted at £19/19/ for 
3th the 240-volt AC and the 32-volt DC 
odels. (K.W.J.). _ 

RECORD CARE LEAFLET 

AS a service to the public, and in an 
endeavour to educate them in the pro¬ 
per care of records, Messrs Leo Rogally 
nd Lewis Pty. Ltd, have had published a 
jaflet describing how records should be 
ared for and explaining limits to the life 
f typical styli. 

These are being distributed to dealers 
iroughout Australia with the suggestion 
tat they be included with every record 
nd/or record player sold. 

Ample stocks of leaflets are available and 
ny dealer requiring supplies should contact 
le above firm at 35 Bathurst Street, Sydney. 


De Havilland 
Announce 
Name Change 

£)E HAVILLAND Aircraft Proprietary 
Limited has announced a company 
change of name to Hawker de Havilland 
Australia Pty. Ltd. 

The organisation, management and acti¬ 
vities of the company remain unchanged. 
The principal divisions: de Havilland En¬ 
gineering at Lidcombe, N.S.W.; Aviation 
Division at Bankstown, N.S.W.; and the 
Hawker Siddeley Trials Support Unit at 
Salisbury, South Australia, will continue to 
operate under their existing names. 

Following upon the merging of the de 
Havilland Aircraft Company Limited, Eng¬ 
land, with the Hawker Siddeley Group Ltd., 
in 1959, the Australian company has ex¬ 
tended its association with the English and 
Canadian companies of the Hawker Sidde¬ 
ley group. In October, 1962, Hawker de 
Havilland Australia Pty. Ltd. further ex¬ 
panded its activities by acquiring the Bristol 
Aeroplane Co. (Australia) Pty. Ltd. and 
Bristol Aviation Services Pty. Ltd. 


CAR RADIO KIT 

SPECIAL installation kit just released 
by Ferris Bros. Pty. Ltd. allows easy 
and quick fitting of Model 184 Transistor 
Portable Car Radio centrally under the 
dash of Holden EJ Standard and Special 
models. In this position the receiver's con¬ 
trols are easily reached by driver and front- 
seat passengers. 

Without this kit the cradle must be 
mounted on the extreme left under the 
glove box and well back because of the 
position of the car’s ashtray and heater 
control. In this position it is extremely 
difficult for the driver to tune the receiver. 

The use of this special kit removes the 
necessity for drilling holes in the car other 
than that for mounting the aerial. Special 
brackets are included which tailor to holes 
provided under dash and in the bulkhead. 

The kit which retails at £1/3/, includes 
cradle mounting bracket, fixing screws, nuts 
and washers, grommet and clip for aerial 
lead, ignition coil suppression capacitor 
and installation instruction sheet. 


BATMAN 

BARGAINS 

Used and Guaranteed 
unless otherwise stated 


AMPLIFIERS 





Volnar Stereo. 

Mullard 22 Stereo. 

Aegis 6/88 Stereo. 

RMTC Stereo, 8-watt/chan. 
Mullard 10 watt .. .. .. 

Mullard 20 watt . 

Goldentone 10 watt Guitar 
Goldentone 15 watt Guitar 
Maton 10 watt Guitar .... 
Maton 30 watt Guitar 
4 inputs Tremolo. 


£15/ -/ 
£19/10/ 
£47/10/ 
£47/10/ 
£27/10/ 
£35/ -/ 
£32/10/ 
£45/ -/ 
£47/10/ 

£75/ -/ 


TAPE RECORDERS 



Clarion Transistor.£27/10/ • 

Alba 2-track B.S.R. 

Deck, new.£47/10/ • 

Philips 3 Speed 2 Track Super 

impose. Recond..89 gns. 

Grundig T.K.I. Transistor .. 55 gns. 

Monarch 2 Track.£32/10/ - 

Philips El 3541/00 4-track 
8 hrs play. Recond. .. ,. 69 gns. 

PLAYBACK EQUIPMENT ' 

— r 

Wharfedale Super 8 F.S. 

Speaker ; . £8/10/ • 

Wharfedale Golden 10 F.S.B. 

Speaker.£12/ •/ - 

Goodman Audiom 50 12in 

Speaker.£11/10/ - 

Cross-over unit. £2/10/ « 

Wharfedale 8in 1- cu. ft. 

Speaker enclosures.£20 pr. 

Peerless 12” Spr. Exp. Twr. £9/15/ - 
Decca Stereo Mag. P.U. .. £22/10/ * 

WANTED TO BUY 

ALL ABOVE UNITS. ALSO 
MANTELS, GRAMS, PLAYERS 

BATMAN 

Basement, 377 Bourke St. 
Melbourne Vic. MU 1622. 
Opposite Coles and Garrard, 
between Elizabeth and Queen Streets 


“ElIRA” STANDS F0R Quality and 

r U DH TECHNICAL KNOW-HOW 

Masthead and Distributing Amplifiers—Aerials and 
all accessories. 


ELECTRONIC DEVELOPMENT IMPORTS 

27-29 BUCKINGHAM STREET, SYDNEY, N.S.W. 


























































MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 01-3086 


MODEL RH.200 + 


MODEL RH.31 ^ 


MODEL RH.114 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50--250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 

DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 

Capacitance: lOuF to .OOluF 
.001 uF to .luF. 

Decibels: —20 to 22 DB. 

PRICE £7/10/- 

including Sales-Tax. 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 34” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 ( 20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 

Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

PRICE £12/5/- 

Including Sales-Tax. 

MODEL RIM 14 

4,000 Ohms/V Multimeter. 

FEATURES: 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250. 

Resistance: Ranges Centre Scale 

0-20.000 Ohms 200 Ohms 

0-2Megs. 20000 Ohms 

Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 

Dimensions: 34” x 42” x 12”. 

Net Weight: 0.91bs. 

PRICE £5/-/- 

including Sales-Tax. 
with Leatherette Case. £6. 


MODEL RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2*3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350. 

35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. « 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 22in. 
Weight: 1.41b approx. 

PRICE £15/10/- 

Including Sales-Tax. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

PRICE £11/17/6 

Including Sales-Tax. 

MODEL RH-5 

* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: O.OOOluF-O.OOS'uF, 

005i/F-li/F. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (34” x 54 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

PRICE £9/-/- 

Including Sales-Tax. 


MODEL RH.50 


MODEL RH.330 


RH.5 


TOKORDER PORTABLE 


4 transistor tape recorder with 
built-in speaker, size 8'A x 6 x 
2V*in, weight 2Vilb. Reduced to 
£12/12 , complete with batteries, 
microphone, earphone and tape. 
Double track, recording time 20 
minutes. 


MODEL RH-955 

50,000 OPV 

* Sensitivity: 

50.000 ohms per volt DC 
5.000 ohms per volt AC 

*6 Ranges: 

DC voltage: 0-2.5-10-50-250-1000 
volts. 

AC voltage: 0-2.5-10-50-250-1000 
volts. 

DC current: 0-100uA. 0-10-100- 
500mA. 10 Amps, (all at 250mV) 

Resistance: 

Ranges Centre scale 0-20,000 ohms 


SPECIFICATIONS: 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20.000 ohms 0-20 megs. 
0.2 megs. 

Decibels: —20 plus 46. 
db 5 ranges (0 db lmW into 
600 ohms). 

* Dimensions: 7in x 5*/4in x 3in. 
With Plastic Pouch Test Lead Kit. 
•■Meier sensitivity; 20uA. 

PRICE £19/17/6 

Including Sales Tax. 


MODEL RH-955 


NOTICE—New Address 
308 Pitt St. NOW OPEN 


RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY. Also at 760 George St., and 6 Royal Arcade. 




















AMATEUR BAND NEWS AND NOTES 


W.I.A. FEDERAL CONVENTION-1963 

Division were given a lecture on a some¬ 
what different subject at their February 
meeting. 

Ron Daniels, VK2ADA, introduced 
members to the wonders of a computer. 
With adequate explanation and the use of 
slides, members were given a real insight 
into the methods used to feed in informa¬ 
tion. and how the results were presented. 

Sixteen members were present to hear 
the very enlightening lecture. 

The Blue Mountains section meets on 
the third Friday of each month at their 
club rooms in the old Council Chambers, 
Lawson. 


The twenty-seventh Federal convention of the Wireless Institute of 
Australia commences on Friday, April 12. On this occasion, the New 
South Wales Division will be the host to delegates attending the 
convention in Sydney. 


By Pierce Henly 


❖ 


■pEDERAL Councillors from all States 

■X nnH mf».n 


and members of Federal Executive will 
arrive in Sydney on Friday morning, April 
12th. 

The venue of the convention will be the 
Wireless Institute Centre, 14 Atchison 
Street, Crow’s Nest, the headquarters of 
the New South Wales Division. 

Federal Councillors and members of 
Federal Executive will discuss a large num¬ 
ber of agenda items submitted from all 
divisions dealing with W.I.A. policy and 
| administration. 

It is understood that the main items 
I will deal with future representation of the 
Australian Amateur Service by a W.I.A. 
delegate to the International Telecommuni¬ 
cations Union conference. The next full 
l.T.U. conference may be held in 1965, but 
an extra l.T.U. to deal with frequencies 
used in space research will be held later 
| this year. 

The convention will open at 2 p.m. on 
I Good Friday, April 12th and continue, with 
I morning, afternoon and evening sessions, 
I until Monday, 15th. All members of the 
I Wireless Institute of Australia will be Wel¬ 
lcome to attend and to listen to the discus- 
Isions. 

It is proposed to transmit, for the bene- 
Ifit of interstate and country members, the 
I opening speeches of the convention over the 
I New South Wales Divisions official station 
|VK2WI on 7050 kc and 145 mcs. 

The official convention dinner will be 
■held at the Wentworth Hotel, on Saturday 
■night, April 13th, commencing at 7.30 p.m. 
I A number of prominent members of Par- 
lllament and Departmental officers have 
|been invited. 

On Sunday afternoon delegates will be 
Itaken for a trip around the city’s beauty 
]spots and to the New South Wales divisions 
official transmitting and receiving station 
^t Dural. 

It is interesting to note that the Went- 
vorth Hotel has a very intimate link with 
pmateur radio. 

It was from there that the late Charles 
faclurcan VK2CM made some of the first 
adio broadcasts in Australia during the 
arly 1920s. 

Members attending the dinner will no 
Jlqubt take the opportunity to read the de¬ 
rails on a plaque which records the his- 
|orical event. 


which were involved in selecting VHF link 
si.es for the Department. 

This work is being carried out to enable 
a wider VHF ground to air network to 
be set up. 

Following the lecture a short colour film 
was shown by Ted VK2FE of the multiple 
operator station VK2APQ during the re¬ 
cent National Field Day. 

The lecturer for the April meeting will 
be Mr Joe Reed VK2JR entitled, “A New 
Look at Radiation.” 

Tapes and slides will be made of this 
lecture and will be available through the 
Division’s tape service. 


VHF GROUPS 

EMBERS of the New South Wales Divi¬ 
sion were treated to an excellent 
lecture at their February meeting. 

Bob Winch VK20A, a veteran of many 
VHF field day contests, explained the art 
of “Choosing a field day location.” 

By means of large diagrams specially pre¬ 
pared from army survey maps, Bob explain¬ 
ed how to interpret the details given, and 
how to plot and assess the path over 
which it is wished to work. 

The paths from several locations were 
used as examples and it was readily 
apparent the reason for the results which 
had been obtained in actual practice. 

It is probable that this lecture will find 
its way into the division’s recorded lecture 
library and, together with appropriate 
slides, be available for distribution to in¬ 
terested clubs. 

The February night hidden transmitter 
hunt was held on Wednesday 28. 

The transmitter was hidden by Phil 
Irvine, VK2ZPI, at Kissing Point Road, 
Turramurra. Eight cars took part. First to 
locate the transmitter was VK2ZPJ, second 
VK2ZVKI and third VK2AWZ. Over 30 
persons were present to enjoy a very nice 
supper. 


COMING EVENTS 

'J'HE VK2 division’s North Coast and 
Tablelands or, as it is better known, 
the Urunga Convention, will be held as 
usual at Urunga over the Easter holiday 
period. 

A full program of field and social events 
has been arranged. 

Zone officer, Noel Hanson, VK2AHH, 
is making arrangements to cater for the 
many visitors expected. 

The VK3 division’s South West Zone 
Convention will be held at Warrnambool 
on April 27, and 28. 

Zone secretary, Don Baulch, VK3AKN, 
will supply all details regarding arrange¬ 
ments for the convention. 

The April meeting of Hunter branch of 
the VK2 division will be a “do it yourself 
night.” Des, VK2ZDN, will describe his 2- 
metre transceiver, other members will also 
present various pieces of home-built equip¬ 
ment. 

Tlie meeting place. University of New 
South Wales, Tighs Hill. 

Listen to the Hunter branch station, 
VK2AWX, on Monday nights at 7 p.m. 
for further details. 


CENTRAL COAST SECTION 
FIELD DAY 

J ^ VERY successful field day was held 
at Gosford race course on Sunday, 
February 17. 

This was the sixth annual field day of 
the Gosford Radio Club. 

Registrations exceeded previous years’ 
attendance. One hundred and twenty-six 
institute members and their families took 
the total present to over two hundred. 

An efficiently organised ladies’ committee 


N.S.W. DIVISION 

7HE February meeting of the New South 
Wales Division was held at Wireless 
Institute Centre, Crow’s Nest. 

I A lecture was given by Mr Eric Warren. 
In engineer of the Department of Civil 
Aviation, entitled, “A Field Day with a 
Difference.” Illustrated by colour slides he 
■escribed the methods used and the reasons 




News and notes of Divisional and 
tlub activities, submitted for in¬ 
fusion in these columns, should be 
Drwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 



Some of the cars preparing for a 744 Me. hidden transmitter hunt at the 
recent Gosford (N,S,W.) field day, (Photo by Reg Brook, VK2AI), 



















Tripods (Instrument) 

Height 40in. Adaptable for cam¬ 
eras, dumpies, medium size tele¬ 
scopes, etc. 

NEW, 25/- each. 

Post.: N.S.W., S/x Interstate, 8/6. 

HEADPHONES 

High Impedance .. .. 19/6 pair 

Low Impedance .. .. 12/6 pair 

Post.: N.S.W., 2/6j Interstate, 3/-. 

DIRECTOR GUHSIGHT 

Contains these lenses: 

1 Lens lin Focus, IViln diam. 
1 Lens 1 ll/16in Focus, 1 ‘/tin 
diameter. 

1 Air-spaced Lens, I Win diam. 
1 Filter Lens. I Graticule, 
1 Lampholder. 

18/6 each 

Port.) N.S.W., 3/Interstate. 4/-. 

CO AXIAL CABLE 
72 OHM 

Extremely low loss. Good up to 
2000 Mc/s. Ideal for 1296 or 
576 Mc/s, heavily armoured. 
Ve-inch OJ). or lW-inch O.D. 

5/- per Yard 

SPRING MOUNTED 
WHIP AERIAL 

9ft In 10 sections. 
WITHOUT BASE, 35/.. 
Post.: N.S.W., 4/6; Interstate, 5/-. 

Parallel Rules 18" 

' New, 12/6 each. 

Post.: N.S.W., 2/6: Interstate, 3/-. 

522 MODULATION AND 
DRIVER TRANSFORMERS 
£1/5/- PAIR 

Post.: N.S.W., 3/-} Interstate, 4/-. 

Hand Microphone 

New, with Press-to-Talk Switch. 

6/6 each 

Port.: N.S.W.. 1/it Interstate. J/.. 

Waltham Packet 
Watches 

E* U.S.A. NAVY. 

Perfect condition. 

£4/10/- each 

Port 3/4. 


30 Power Coated Lens. 
Brand New. 


45 


59/6 

x 40, with Tripod. 

£7/19/6 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with W-mile wire. 

£11/10/- pair 

Port.! N.S.W., 9/6: Interstate 11/.. 

TRANSISTOR 
INTERCOM SETS 

COMPLETE STATION 
With 100ft connecting wire. 
Compart and very efficient. 

2 TRANSISTOR 

£8/19/6 

3 TRANSISTOR 
WITH VOLUME CONTROL 

£11/10/- set 

Post.: N.S.W., 7/; Interstate, 9/6. 

ALL BAND 6146 
TRANSMITTER 

80/ 40/ 20/15/10 Metres Geloso 
V.F.O. 50 Watts input. Brand 
New Phone only. £50. 


60 magnification with a 
60mm coated objective lens, 
with Tripod. 

£17/10/- 

As illustrated. 

Post.: 9/6» Interstate, 12/-. 


CRYSTAL CALIBRATOR, A.W.A. 
TYPE LESS CRYSTALS, 

£12/10/* 

MURPHY B40 RECEIVER, COM- 
PLETK WITH SPEAKER. 

TESTED.£55 

R.A.A.F. TYPE FIELD 
STRENGTH METERS, VHF, 
£12/10/- 

50 M/a Meters, 3ln, flush mount¬ 
ing . 27/6 

Bowden Cable .. .. 1/- per yard 
300 OHM TV RIBBON .. 1/ yd. 
CHOKES, 10 H, 60 nA .. 9/6 

VIBRATORS, 6 and 12v, 7 and 
8-ptn .« .7/6 each. 

0-1 mA meters, 3ln round .. 35/• 
HEADPHONE AND MICRO- 
PHONE SETS, American type, 

3AP1 sockets, giant 7-pin ceramic 
ins.fl/- ea. 

807 sockets, 5-pin ceramic ins., 
3/6 ea, 

OIL FILLED CONDENSERS TO 
5,000 V.5/- ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS, frequencies 
between 5 and 6 Mc/s* 10/ ea 
AUTO TRANSFORMERS, 240 to 

110 volt. 500W, £10 

3,OOOW.£17/10/- 

5.000W ..£20 

UNISELECTORS, 4 SANK 

HOMING TYPE.30/- 

APG30 MIXER DUPLEXER 
UNITS WITH KLYSTRON 

AND CRYSTALS.75/- 

QOEO4-20 VHF TRANSMITTING 
TWIN TETRODE .. .. 50/- 

Small DC MOTORS, 12 or 24 V. 

37/6 ea, 

INVERTERS 27v-80v 2KW 2000 

cycle . £4/10/- 

INVERTERS, 24v-115v 2KW 400 

cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
A.W.A. VACUUM TUBE VOLT- 
METERS, 0-150 V. in 5 

RANGES.£12/10/- 

ATR2C TRANSCEIVER. 3-7V* 
Mc/s, tested with 240V supply, 
£37/10/- 

DURALIUM TUBING, Mia diam. 

I/- per ft. 

TRANSFORMERS, 240 volt Input. 
425 Aside 100mA .. .. 32/6 

6.3 at 5 amp.. .. 35/- 

2.5v at 1.15 A.25/- 

!600v at 5mA.30/- 

2.5 2500 INS.25/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

HOv, 5.35 A .£5 

SELSYN MOTORS MAGSLIP 

Mk. II.52/6 ea. 

No. 19 2-way radios, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 


TELESCOPES 

30 x 40, with Tripod 

£4/17/6 

30 x 60, with Tripod 

£8/19/6 

I 40 x 40 zoom focusing, 
with tripod 

£13/19/6 

Port »/«, lot. 11/- 


Meggers, bridge type, complete and 

tested.£37/10/-. 

SPECIAL lucky dip valv e offer. 
12 new valves In cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron- 
ous vibrator .. .. 30/ - 

Rack with 2 sliding chassis con¬ 
taining sockets, condensers, re¬ 
sistors, coils, etc. Size: 12in x 

I2in x Sin.£3/15/ 

Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS, 

24V type.27/6 

Small variable condensers .. 12/6 

Split stator. 17/6 

3-Volt Buzzers.5/« 

Telephone Magnetos .. .. 12/6 

Telephone magneto bells .. 10/- 
5-Pin Plugs and Sockets, 5/- set 

Shielded wire.9d yd. 

128 sets less valves and Xtals. 

2*45 Mc/s transceiver.£5 

GENEMOTOR, 6V Input, 400V 
at 375 M/a output £5/15/- 
Electro Pneumatic Rams,^up^to 


351b sq. 

in. Small 

Large .. 

VALVES 

10 . . . 

10/- 6C8 

89 . . . 

10/- 6F8 

5Y3 . . 

. 12/6 6N7 



DEITCH BROS. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 .... £9 15 0 

7 x 50 .. .. £13 5 0 
10 x 50 .. .. £13 15 0 
12 x 50 .. .. £14 5 0 

Post: N.S.W., 7/-} Interstate, 12/.. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

General and Marine 
Use 

“ASTRONOMICAL** QUALITY. 
4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 

8 x 40 GENUINE WATSON. 

Cost £55. Our Price £5/15/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£3/18/6 


ZOOM FOCUSING 
TELESCOPES 

WITH 

ADJUSTABLE TRIPODS 
Unexcelled for Quality 
and Object Brilliance. 

50 x 60 .£25 0 0 

Post.: N.S.W., 7/-i Interstate, 9/6. 


Ronald and Tippet 
Motors 

Single cylinder type NA air cooled 
244 h.p. petrol driven. Stationary 
Engines 1,500 r.p.m. 

£57/10/- 


6AC5 . 
6C4 . . 
6AG5 . 
6J6 . . 
6J5 . . 
6Y6 . 
6X4 . 

6SA7 . 
6J7G . 
6J7GT 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


6 VOLT LANTERN 
BATTERIES No. 509 

Eveready New perfect Condlction, 
supit Hunter Lantern, etc. 5/ ea. 

VOLTAGE 

REGULATORS 

6 volt Positive Earth, suit 35-45 
amp. systems (Chrysler products 
1940-52). 37/6 each. 

POLYTHENE 
SQUIRT BOTTLES 

Hold approx. 44 pint with 9” x 
W* flexible tube. Suit battery 
water, brake fluid, etc. 2/6 each. 

122 2 WAY RADIO 

2-8 Mc/s. 12v. Ideal small ships, 
fishing boats. New £45 complete. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 AND TK1935 
100-125 Mc/s, 125-150 Mc/s. 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor and tested, 

£45/-/- 

Less genemotor, untested, 
but otherwise complete, 

£16/10/- 


NIFE CELLS 

2 volt# 10 A.H. Used IVit new 
25/. 


70 OXFORD ST., SYDNEY 


SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 


240-115V. 
TRANSFORMER 

loot) WATT. 

BRAND NEW. 
FERGUSON. 

£12/10/- 

CIRCULAR SLIDE RULES 

3V4in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 each 

Port I/-. 

NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 

New 3.8 volts at 30 amps. 

38/6 each 

Post., N.S.W., 5/t Interstate, 9/6. 

EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 

Only 7/11 each 

Port ,d. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/-. 









































































served lunch as well as morning and after¬ 
noon teas. 

The events of the day commenced with a 
7mc scramble between mobile operators 
converging on Gosford from Sydney and 
Newcastle. This was followed during the 
day by 144 and 7 me hidden transmitter 
hunts. Sale of disposal equipment, contests 
of luck and skill and a demonstration of 
some of the latest commercial amateur 
band equipment by Ron Richards, 
VK2ALR. 

For those not taking part in the mobile 
contests, a launch trip on the scenic 
Brisbane Waters was provided. 


; deep i 

the passing of Ted Hocking VK2A1E 
on February 16, aged 65 years, after 
an illness lasting some considerable 
time. 

Ted took his amateur licence out in 
1937 and operated on the 20 and 40 


A member of the North Suburban 
Radio Club and later the Gladesville 
Radio Club, he also took an active 
part in institute activities at Dural and 
the Wireless Institute Centre. 

As librarian and in the production 
of the divisional bulletin his assistance 
will be remembered. 

To Ted’s wife and son the sympathy 
of members is extended. 


I It was pleasing to see several of the 
^Senior Citizens” of Amateur Radio present. 
Probably the two claiming the most right 
to that title were Wal Hannam VK2AXH 
tnd Joe Reed VK2JR. 

The results of the contest were:— 
me Scramble 1st VK2AAH; 2nd 
/K2SD; 1st 144 me Hidden Transmitter 
kunt, 1st VK2ZPJ, 2nd VK2ZCF, 3rd 
I/K2AVJ; 2nd 144mc Hidden transmitter 
kunt, 1st VK2XT, 2nd VK2ZIP, 3rd 
VK2AWZ. 7 me Hidden transmitter hunt, 
|st VK2AWZ; 2nd, VK2ZPJ. Prize for the 
ongest distance travelled, FK8AH. Prizes 
or skill and luck, VK2AYL; VK2LX; 
/K2SD; VK2FE. 

Generous donations of prizes for all these 
vents were made by A.W.A., Philips, Ron 
ichardson, VK2ALR and Ed Hulme, VK- 
1N. 

NATIONAL FIELD DAY 

{AND conditions were quite good for 
the National Field Day Contest held 
February 9th and 10th. 

It is anticipated that some very good 
pores were recorded by field stations. In 
bme areas of the Commonwealth rain made 
bnditions somewhat trying. 

I Judging by the number of fixed and 
lobile stations heard exchanging serial num- 
prs the contest was more popular than 
the past. 

| Overseas contacts were given an extra 
•St due to the fact that contests were 
taking place in New Zealand and the 
|.S.A. A number of ZL’s were very active 
field stations. 


Id VK5LZ, each station operating on 
jveral bands simultaneously. 

IVK2APQ operating at Orangeville 40 
lies south-west of Sydney had six oper¬ 
as, VK2FE, VK2KO, VK2SW, VK2VL, 
2APQ and VK2ZLB and up to six as¬ 
ms. 

he equipment was powered by two 240v 
xol driven alternators which also pro- 
led fluorescent lighting in the operating 
|t. 

lockets (fireworks type) and full count 
ivn procedure was used to carry lines 
br the tree-tops to allow antennae to be 
feted. 

lit was reported by the antenna crew that 
|y proved beyond doubt that the best 
es grow too close together and in the 
ong direction for half wave antennae! 


NEW AWARDS FOR DX OPERATORS 


Details of a new award for DX operators has been announced by the 
Radio Amateurs Club of Salvador. 


QBJECT — to foster international friend¬ 
ship per medium of the Amateur 
Fraternity. It was decided to institute the 
1st Radio Amateur Diploma of Salvador, 
which remains permanent for all who fulfil 
its requirements. 

FIRST. Confirm working of 5 recog 


lg o 

stations in Salvador, members of C.R.A.S. 
and you must have a contact with each 
of the Country’s 3 Zones, YS1, YS2, YS3. 

SECOND. Transmission may be on 
A.M. S.S.B. or C.W. on any authorised 
band. 

THIRD. Anv licensed station of your 
country may take part. It (your station) 
must be worked by the owner and/or 1st 
operator. 

FOURTH. The following will not 
be valid: 

(a) QSO’s with emissions or using bands 
other than those mentioned above. 

(b) Through a third party relay the 
QSO is invalid. 

(c) Signals less than R3 not acceptable. 

(d) QSO’s with non-club members of 

Radio Amateur Club of Salvador are 

not acceptable. 

FIFTH. QSL Cards verifying QSO will 
be acceptable after date of August, 1962. 

SIXTH. To obtain the Diploma send 
your cards by Registered post to: 

“C.R.A.S., Apartado 517, San Salvador, 
El Salvador, Central America,” 

They will be returned to you after perusal 
also by Registered Post. 

SEVENTH. You may substitute for the 
QSL cards by a letter from the I.A.R.U., 
siating all details of YS-QSO’s band, date, 
GMT, type of emission and report received. 
Please enclose 1 dollar to cover return post¬ 
age. 


TWO AWARDS HAVE ALSO BEEN 

ANNOUNCED FROM PAKISTAN. 

WA-AP 

'J'HE Tiger Amateur Radio Club (TARC) 

issues this award, which consists of a 
beautiful certificate, to all licensed radio 
amateurs who have QSLs for QSOs with 
9 Pakistani Stations as follows:— 

1. Confirmed contacts with any 5 amateur 
stations located in WEST PAKISTAN 
ZONE 21) and 4 members of TARC in 
EAST PAKISTAN (ZONE 22). 

2. All contacts must date since August 
14, 1962, the date the TARC was founded 
as the first DX Club in EAST PAKISTAN. 

3. A certified list will be submitted. No 
QSL required. 

4. The award is free. Please include 
12 x IRC’s for return postage. 

5. Send all mail to:— 

MOHD — AP5CP; Award Manager: 
DACCA SIGNALS, DACCA — 6, 
(EAST PAKISTAN). 

Members of TARC: AP5CP, AP5JA, 
AP5AH, AP5SS. 

WAT 

F£HE Tiger Amateur Radio Club (TARC) 
will award an attractive certificate to 
any DX station having two way communi¬ 
cation with four of its members, on or 
after August 14, 1962, the date TARC 
was founded. 

Applicants for this certificate should 
submit a certified list and 12 x IRC’s to:— 

MOHD-AP5CP; Award Manager: 

DACCA SIGNALS, DACCA-6, (EAST 
PAKISTAN). 

Present members are: AP5CP, AP5JA, 
AP5AH, AP5SS. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all typos and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

3.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P.«. soles tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available In F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

C vstalt for Taxi and Bush Fire Sets a/so Ava//ab/e. 

We would be very Heppy to advise end quote. 

Rapwntatlvs Autt. and New Zaalond —Messrs. Carre/ A Carre/, Sox 2/02, Auckland 




Messrs Atkins (W.A.) 
•94 Hey St., PERTH 


ltd., 


Messrs. A. E. Herroid 


Messrs. Price's Redio, Messrs Lawrence and Hanson 
5-4 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 
Ltd Messrs. United Radio Dlstribu- 54 Collins St., HOBART and 
tors Pty. Ltd., 29 St. John St., LAUNCESTON 

175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 


Pty I 

123-125 Charlotte St’ 
BRISBANE 


BRIGHT STAR RADIO 

46 Eostgote St., Ookkigh, S.E. 12, Vic. 57-6387 

WITH THI CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 























RADIO DIRECTION FINDER 

Electrodyne Model 8TA—3D.190K.C—4.8Mcs. This unit also useful 
as Car Radio or Portable. For further information see Page 107, 
R. TV. & H., March, 1963. Only <£39/10/-. 


COMMUNICATION RECEIVERS 

STC type AMR 300 1.5 Kc—24 Mcs in 4 switched Bands S meter 
xtal filter 240 volt supply. These units are reconditioned as new. 
£39/10/-. 


VARIABLE TRANSFORMERS 

0-280 volt 2 KVA. Variac type. Only £12/10/-. 

COAXIAL CABLE 1 inch Diam. 1/3 per yd. 

Aerials type APXI with amphenol coaxial plug. Base and angle 
connectors. 12/6 each. 

Headphone and Microphone sets to suit No. 22, No. 122, No. 19 
Transceivers. 27/6 each. 

Whip Aerial Base. 7/6 each. 

No. 19 Transceivers 2 to 8 Mcs. £6/15/-. 
Genemotors 12 volt DC input. To suit above. £2/19/6. 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each. 


OAK TYPE 752 

Semi-rotary solenoid. 28 volt. 

7/6 each. 


Multi contact. Made by C. P. Clare 
of America. New 

5,000 ohm. 12/6 each 

2,250 ohm. 10/ each 


30 Me I.F. STRIPS 

30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete. New. 

25/ each. 

Condensers. .01 mfd 2,500 V.D.C., 

working. 2/6 each. 

TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


METERS 

Paton 0-300 volts A.C. or D.C. 5in. 

37/6 each. 

0-30 amp AC/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 

27/6 each. 


11 valve receiver type ARR2. 
£5/7/6 each. 


A.W.A. Sig. Gens.£12/10/ ea. 


VALVES 

803 39/6 ea. 

6J6 9/6 ea. 

6SN7 10/ ea. 

6J5 10/ ea. 

6L7 7/6 ea. 

6K7GT 7/6 ea. 

6F5 5/ ea. 

VR57-EK32 6/ ea. 

Fuse Holders (1 hole Mounting) 2/6 ea. 

Tag Strips, 1 doz Mixed. From 4 
Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 

slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

B/Cast Coils Aer. Osc. RF 

Known make. 5/ ea. 

7-Pin Minature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

70 Deg. Yokes. New 30/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 


^•imiiiimiiiiiMiiiiimiimiiiiimiumiiiiiiiiiimMiimiiiiitimiiMmiiiiiiiiiiu 

SPECIAL 

SILICON DIODES 

I FROM SYNTRON (Canada) | 

I STV-4 400 volt, 1 amp .. . / 8/ ea. I 
1 STV-8 800 volt, 1 amp .. 15/ ea. | 
| STV-15, 1,500 Volt, 1 amp 31/ ea. i 
| Compare this current rating | 

with other brands. 

riiiitHiiiiiitiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiii^ 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc, 2/6 each. 


DC 11 Crystal Holders ...... 2/ ea. 

D Type .. .. .. .. 2/6 ea. 


SCR522 Circuits. 12/6 ea. 

Headphone cords. 2/6 ea. 


Fuses 5 amp and 500 milliamp 6d. ea. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — LM9402 
(TOP TAVERNER'S HILL) 


S.S.B. CONVERSION KIT 

MODIFICATION kit is now being 
marketed in the U.S.A. which quickly 
converts conventional H.F. receivers for 
S.S.B. reception. 

The kit upgrades a variety of H.F. re¬ 
ceivers making them high precision S.S.B. 
systems that can be tuned to any desired 
operating frequency. The modular package 
affords a completely flexible receiver for the 
full H.F. bands providing dual S.S.B., C.W. 
and A.M. reception with equal facility. 

It is claimed a standard radio receiver 
modified provides continuous frequency cov¬ 
erage with fine tuning to 0.1 C.P.S. 

R.S.G.B. PRESIDENT 

Mr Ted Ingram has just completed his 
year of office as President of the Radio 
Society of Great Britain. 

First licensed in 1925, Ted Ingram has 
operated under the call signs, G61Z 
GC61Z, GM61Z and has been associated 
with radio fof almost 40 years. 

In 1935 he joined the Aberdeen City 
police as adviser on radio matters and 
later as full time radio engineer. 

His early “Z” cars could only receive 
on 140 metres, later special permission was 
given for experimental mobile transmitters 
on the old 5 metre amateur band. 

During his year of office almost 20,000 
miles were travelled on behalf of the society, 
leaving very little time for VHF activities, 
144 mcs being his favourite band. 

Mr Norman Caws has now taken over 
the reins as R.S.G.B. president. 


A TRIBUTE 

In taking over the compiling of the 
amateur band notes from Bill Moore 
VK2HZ, I wish to pay tribute to the 
excellent job Bill has done over the 
years. 

Many of the present generation of 
amateurs know Bill by name only 
and very little of his work for Amateur 
Radio. 

A life member of the New South 
Wales Division of the W.I.A., being a 
Past President, Past Federal President, 
Secretary of the Blue Mountains Sec¬ 
tion and a member of a number of 
committees, gives some idea of the 
time spent in institute affairs. 

The standard Bill has set in reporting 
amateur band activities is very high 
and I only hope I can maintain it. 

In saying “thanks, Bill, for your 
efforts,” I am sure that 1 am express¬ 
ing the thoughts of all who have read 
the notes. 

Pierce Healy, 
VK2APQ. 

LESS THAN FLEA POWER 

TyriCROBE fuel cells, a previously u 
tapped source of natural energy, ha 1 
been used successfully to power a radi 
transmitter. 

The power comes from living organism^ 
microbes in a special fuel cell culture know 
as a bio-chemical cell. 

In experiments carried out, power su 
ficient to transmit a radio signal a distant 
of 15 miles was obtained. 

The raw material for these fuel cells c; 
be almost any organic substance includr. 
waste products such as sawdust and sewe 
age. 

, ON THE 1.8 MC BAND 

"REPORTS on activities on this band a 
few. However. VK2APL reports mai 1 
taining a regular sked at 2000 EAST ear 
Thursday night with ZL30X. 

These skeds are on CW and contac 
have been good. 

The ZL frequency allocation in this bai 
is 1875-1900 kcs. 

SPORADIC-E PROPAGATION 

[EXPERIMENTS and tests are bei 
carried out in the U.S.A. to determi 
the ability to utilise sporadic-E on a d 
to-day basis for radio and TV transr* 































sions. Scientists hope for reliable infor¬ 
mation about how these scattered patches 
of dense E-layer ionisation are formed. 

If the occurrence of sporadic-E can be 
predicted, this would permit propagation of 
frequencies higher than the maximum nor¬ 
mally usable. 

The sporadic-E seems quite consistent 
over the United States in May, June and 
July, and can raise H.F. teletype trans¬ 
missions by 4 to 5 me during the early 
hours of the morning. 

V.H.F. enthusiasts operating on the 
50 m.c. band in Australia have made many 
long-distance contacts with the help of 
sporadic-E conditions. 

Unfortunately there is very little pub¬ 
lished data on local conditions which have 
been experienced on V.H.F. or H.F. Ama¬ 
teur bands that could be correlated with 
the experiments carried out in the U.S.A. 

G8PO CONTACT 

Arie, VK2AVA, ex PAOFM, S.S.B. ex¬ 
ponent, has been active working DX on 
all the HF bands. On February 7 and 
repeated again on a number of occasions, 


he contacted around 0900Z Ted, G8PO, 
within 30 minutes on 14, 7 and 3.5 mcs. 

Such an effort via the short path at 2000Z 
would not be exceptional, but it is believed 
that this is the first occasion that Europe 
has been worked via the long path on the 
3.5 mcs band from Eastern Australia. All 
contacts were on S.S.B. 

Europeans have been heard at this time on 
3.5 mcs and ZL’s contact them regularly in 
the late afternoon. Ted and Arie finally 
cut their time to 3i minutes for a con¬ 
firmed contact on the three bands. To help 
a little, Arie uses a ground plane on 3.5 
mcs 60 odd feet vertical and radials. 

ARRL DX CONTEST 
'J'HE first weekend of the CW section of 
the ARRL DX contest late in February 
provided excellent conditions on the 3.5 
me band. W signals running up to S7 
peaked between 0800 and 0900Z. 

One “CQ contest” was sufficient to raise 
half a dozen American stations from the 
East to the West Coast of the U.S. Con¬ 
test specialists including Lyell VK2GW, 
could be heard working them in great 
numbers. 




YOUTH RADIO CLUBS 


)INCE the inception of the N.S.W. Divi- 
_ sion of the W.I.A. Youth Radio Club 
Scheme, details have been given in this 
magazine which have assisted in the forma¬ 
tion of many School Clubs. 

At the present time there are 11 clubs in 
LS.W. affiliated with the W.I.A. and several 
tn other States. Due to the enthusiasm of 
Vmateurs in the teaching profession and 
Science Masters, clubs are being formed 
[houghout the Commonwealth. 

The enthusiasm is reflected in the follow¬ 
ing notes received from Rex Black 
■ VK2YA), the prime mover in the founda¬ 
tion of the scheme. 

Ian Nichols (VK7ZZ), secretary of the 
Tasmanian Division, reports definite pro¬ 
gress in the Youth Radio Club field in that 
State. Ted Beard (VK7EB) has been ap¬ 
pointed co-ordinator for the Division and 
busy seeking co-operation and help from 
leadmasters and teachers in various schools, 
leg (VK7ZAO) is a teacher at New Nor- 
blk High School and has begun the forma- 
ion of a club there. Merve (VK7CL) is a 
feacher at Hobart Technical High School 
Ind is considering starting a club. The 
leadmaster of the Hutcheon’s Grammar 
school has approved the starting of a club 
Ind ex-VK7BC, a teacher at The Friend’s 
Ichool, Hobart, is investigationg the pos- 
■bilicies of starting a group there. The 
|3th Hobart Scout Group is well on the 
ray in radio-activity field and has a call 
|gn. 

A number of lads from St. Leo’s Col- 
|ge, Wahroonga, attended the Gosford 
adio Club’s Field Day on February 17. 

, Ian Burns of Kingsgrove High Club has 
lansferred to Sydney Technical High 
Thool at Hurstville and has hopes of start- 
ftg a club there. There could no? be a more 
pnropriate school for such a club! 
(Father Burns of Burnie Marist Colk-ge 
asmania, has the formation of a club under 
ay. This college caters for boarders and 
Radio Club seems to be a very desirable 
Edition to spare-time activities for the 
bys. The VK7 Division is taking steps to 
|sist in this matter and the Burnie Amateur 
aternity are asked to offer whatever help 
ay be possible. Father Burns is con- 
mplating undertaking the A.O.C.P. Course. 
I Bert Hollebon (VK5EQ) reports on the 
Irmation of an amateur radio club at Port 
|rie. One of the contemplated activities is 
development of Youth Radio activities 
Id this should ensure a constant flow of 
lung members into the adult club — a 
lod move indeed! 

■The first Kalamunda Boy Scout Group 
|s started a Radio Club, which is the 
st Youth Club in that State to be register- 
J with the W.I.A. Mr Edward Rynswood 
[the leader of this club and any help that 


could be offered by the Amateur Fraternity 
would be appreciated. 

BOORAGUL HIGH SCHOOL 
RADIO CLUB 

'J’HE year has begun well for the club 
with extensive remodelling of the 
transmitter room and provision of a loud¬ 
speaker morse oscillator for practice ses¬ 
sions. Another receiver has replaced the 
AR8 which has done such good service and 
the new receiver, an Eddystone 640, does 
much to improve the appearance of the 
operating position as well as making signals 
much easier to copy. 

The lunch sessions on the air have not 
proved very successful so they have been 
abandoned this year in favour of morse. 
Club members now get fifteen minutes prac¬ 
tice each day in addition to that normally 
given on Tuesday and Friday afternoons. 

This has resulted in most members im¬ 
proving their speed considerably and, with 
some more hard work, it may soon be 
possible to conduct QSO’s on C.W. as well 
as phone. 

It is interesting to note that a number 
of first form pupils are taking the morse 
course, even though this is a voluntary 
activity at this school. Six more candi¬ 
dates are ready to sit for the elementary 
certificate and four for the junior certi¬ 
ficate. 

We have had some very good reports on 
modulation quality since Jan Oosterveen 
and Susan Brown have completed the 
modulation monitor. This is both audio 
and visual and is constructed around a 
902 cathode ray tube which displays a 
modulation envelope pattern. The circuit 
is that which appeared in R. TV and H. 
some months ago while the audio monitor 
is a diode receiver with a coil for the band 
in use. 

The club station VK2ATZ is on the air 
regularly on Tuesday and Friday afternoons 
from about 1615 until 1700 on 40 metres. 
At the present we are using 7075, 7100, 
7125 and 7140 crystals and are running 
about 30 watts to the half wave dipole. 

Ray Elkin has reported that he is able 
to get Tasmanian broadcast stations at good 
strength on his two transistor receivers 
built to R. TV and H. circuit. Tommy 
Morel has been surrounded by parts for a 
month now and is contemplating putting 
them together to make a super transistor 
receiver. 

Bill Brown has thrashed his transistors 
and made them work a loudspeaker. It 
has been said that he runs them to twice 
the recommended voltage but there is no 
report of their life span. We’ve nearly for¬ 
gotten what AC is at Booragul because 
such good results are obtained from transis¬ 
tors. (From Keith Howard VK2AKX.) 
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RADIO HOUSE PR LTD. 

308 PITT STREET, SYDNEY 
Also of 760 George St., and 6 Royol 
Arcade. 



5-Transistor Miniature 


Push-Pull Audio Amplifier 
Model PK-544 

The Lafayette PK-544 is a 5-Transistor Push- 
Pull Audio Amplifier designed for use by ex¬ 
perimenters and hobbyists in a multitude of 
projects. 

The amplifier utilises 3-2SB113 (RCA CK-725) 
and 2-2SB165 (RCA 2N-65) transistors, ter¬ 
minated in an 8 -ohm output transformer. 

The amplifier derives its power from a stand¬ 
ard 9-Volt transistor radio battery. (Lafayette 
Stock No. BA-2). Power output of the ampli¬ 
fier is sufficient for personal radios, midget P. 
A. systems, etc. p r j Ce £ 7 /10/- 


DISC RECORDING 

noyce supplies 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 


Wirelats Institute of Australia 
Victorian Division 

A.O.C.P. CLASS 

Commences 

MONDAY, 6th MAY, 1963 


Theory Is held on Monday evenings, and 
Morse and Regulations on Thursday evenings 
from ft to 16 p.m. 

Persons desirous of being enrolled should 
communicate with— 

Secretary W.I.A., Victorian Division, 
P.O. Box 36, East Melbourne. 

(Phone 41-3535, 10 a.m. to 3 p.m.), 
or the Clam Manager on either of the above 
evenings. 


GOLD PLATED 
QUARTZ CRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR All PURPOSES 


We invite you to discuss your 
particular requirements with our 
technical staff. 

* 

Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 


m 






















/ V 

PRISMATIC 


COMPASS 


Suitable for the man on 
the land with land divid¬ 
ing. fencing, etc. Also 
for bujftwalkcrs. 

OIL DAMPED. 

£ 8 / 10 /- 

DRY CARD. 

£1/19/6 

(Pack and Post 3 6.) 


Universal 

Rubber 

Wheel 




Ideal for kiddy 
care, billycans or 
for rubbish bin 
carriers and many 
other household 
uses. 8/6 each 
or 16/* i 
(Post, 3/6.) 


Transistor 


Ear-Piece 


NEW SPECIALS 


236 Volt AC Large Alarm Horns. Can be heard 
In country for miles. Also useful in city burglar 
alarms or knock off whistle, £3/15/-. 

For the Camper, Sleeping Bags: Standard. 
£3/5/-; with Hood, £3/19/6; with Hood and 
Zip. £4/12/6; Orion filled, with Hood. £5; with 
Hood and Zip, £6/16/-; Post, 7/6. 

Waterproof Torches. These torches arc fully 
rubber encased and suitable for use under water. 
Complete with wrist strap and batteries. 21/-. 
Pack and Post. 2/6. 

Waterproof Underwater Wrist Compasses: Espec¬ 
ially made for skindiving. 22/6. Post, 2/6. 
Map Readers. The model (I) has measurements 
in miles, kilometres and nautical miles. Model 
(2) has those measurements on one side and a 
handy compass the other. 17/6 and 19/6 re¬ 
spectively. (Post, 1/6.) 


RUCKSACKS 


omy. Rucksacks with 
59/6. Large, roomy 


Large, room) 

2 pockets, 

Rucksacks with 3 pockets, 
69/6. Large, roomy Rucksacks 
with 3 pockets and aluminium 
support frame, 99/6. (5/- de¬ 

livery to rail.) 






TELEPHONE 


V 


L 


Modern transistor¬ 
ised talk-back tele- 
phone, press- 
button buzzer to 
call either end, 
two units supplied 
with wire. All for 
£8/8/- the pair. 
Never before at 
this price. 


230 

VOLT 

TO 

5 & 8 
VOLT 
BELL 
TRANS¬ 
FORMER 

22/6 

POST 5/- 



'For the LadiesP 


NEW FANTASTIC 
SLIMMING DEVICE 


You have seen these for £3/15/-. Rub surpluj 
fat off tummy and double chin. Improves muscle 
tone of legs and arms. 

At the unbelievable price of 15/% 


We only have 500 and they cannot be repeatec 
Post 2/6. 


Here's A Bargain! 


Machine or Hand Coun¬ 
ter, counts to 9999. 
Usually £2/10/-, 

NOW 25 1: Put V: 


New 16/-, Com¬ 
plete Crystal Set 
Tuning Unit, 15/- 
Crystal Earpiece, 
7/11. Post 1/-. 


TAPE 

Hurry! Stocks are 
dwindling. 4 Tran¬ 
sistor^ supplied 
with spools and 
tape. Cheapest 
ever. 

£16/19/6. 

(Pack & Post 10/.) 


RECORDERS 



New Combined Pocket Microscope and Telescope, 32/6. 8 and 50 magnifica 

tion. Post 2/6. 


WALTHAM 

TRADING CO. 

229 ELIZABETH ST. 
MELBOURNE 

96 OXFORD ST. SYDNEY 

243 RUNDLE ST. 
ADELAIDE 


SUPER SANWA 
MULTIMETER 



155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


TELEPHONE 



Suitable for finding elec¬ 
trical faults in household 
appliances, garage equip¬ 
ment, etc. 2,000 ohms 
per volt sensitivity. Reads 
0 to 1,000 volts AC. DC. 

Also 0 to 500 mill M.A. 

AND 0 to 500 micro amp 
and plus and minus 20 
decibels. £5/19/6. 

(Pack and Post, 8/6.) 

Model No. TK7St Sensitivity 20,000 ohms 
volt AC, 9,000 ohms per volt DC, 0-20^X 
0-200,0000, 0-2 (Meg.) ohms, 500 micro-10 mi! 
amp. Decibels —2 to +22. £7/16/-, (Po 

8 / 6 .) 

YT 57: 4,000 ohms per volt AC/DC, 0 
20,000 ohms, 0 to 2 meg. ohms, AC voltage 
1,000 current: 250 microamp —* 25 micro to . 
milliamp. Decibel —5 to +10, 0 to plus 
£4/15/-. (Post, 8/6.) 

TElOAt Sensitivity, 20,000 ohms per volt 
10,000 ohms per volt AC, DC volts 5 to 2.5i 
AC volts 10 to 1,000. 50 microamps to 2 

mill. Decibels, —20 to +22. £5/10/-. (Po 

8 / 6 .) 


POCKET 

MULTIMETERS 


Every travelling serviceman 


Ideal for office-to-store communication. 
For cheaper than normal P.M.G. exten¬ 
sions—no yearly rentals either. 

£4/9/6 

(5/- Delivery to Rail.) 


Ty 

should have one of these. So 
tiny it easily fits into the top 
pocket. Reads up to 1,000 
volts AC/DC, 150 milliamps 
and ohmage scale. Only 55/. 
(Post, 3/6.) 


MICROMETERS 


2 MILES WIRE £5/19/6 

Cartage to Rail 5/-. 


MAKE YOUR OWN 


ELECTRONIC 


REVOLUTION 


COUNTER 


Very limited stocks. We 
supply suitable ex-aircraft 
Meter, Movement and Cir¬ 
cuit. 

3in Dial, 50/-. 

2in Dial, 39/6. 

(Post 5/-). 



Headband 
SPOT- 
LIGHTS 

►Brand new spotlight which 
fastens around your head 
so as to ave both hands 
free for snooting. Battery 
container clips on to your 
belt. 

45/- 

(Pack and Post 4/6) 



Top quality English micrometers. 01 
1 inch, 18/6; 1 to 2 inch, 22/6. (Pa 
and Post 2/6.) 



AUTO 
TEMPERATUI 
GAUGE 


With 80-inch capillar! 
lead, suitable for 
and boats. Fahrenhel 
scale reads to 220 defl 
45/-. (Pack and Po 
3/6.) 


_ 
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HEY BOYS! 
Build your own 
CRYSTAL SET 

Headphones, 27/6 j Crystal 
Earpiece. 10/-t Miniature 
Cabinet, 7/6* Germanium 
Diode, 3/6i Slug Tuned Coil 
(complete with knob, con¬ 
denser and circuit> 6/61 Aer¬ 
ial Wire, 3/6i Terminals. I/- 
ea.t The Boys’ Book on Crys¬ 
tal Sets. 3/9. (Post and 
Pack, S/O 


MORSE KEY 



Ex-R.A.A.F. key. bakellic 
encased to protect working 
parts from dust. Makes ex¬ 
cellent practice set. 5/-. 
(Post and Pack, 1/6.) 


POCKET TYRE 
GAUGE 

Reads up to 1201b pressure 
per square inch. American 
Schrader brand. 9/6 each. 
(Post, 1/-.) 


BELL RINGING 
GENERATOR 

In Mahogany Case. 
New 11 / 6 , 
(Post, 5/-.) 


HYDRAULIC 

PUMPS 

Suitable for the operation of 
hydraulic rams and high pres¬ 
sure sprays, etc. Supplies 
6001b pressure per square 
inch. 


( 5 /- 


£6 

delivery to rail.) 



GOING FISHING! NEED WORMS! 

THIN BUY A 

WORM HARVESTER 

Yes, it’s true. With one of these you can har¬ 
vest all the worms you need without the 
tiresome digging. 12/6 (Post 5/-), THEY 
JUST POP UP. 


SPARK PLUG 
TESTERS 

Check existence and density 
of spark. Clips into the 
pocket like an ordinary foun¬ 
tain pen. 4/3. (Post, 1/6.) 


SPARK PLUG 
SUPPRESSORS 

Set of seven suppressors for 
your six-cylinder car. 6/6 
or 1/9 each, (Post, 1/-.) 


CAR COMPASS 

Excellent oil damped com¬ 
pass, sticks to any position 
an your car, with a suction 
cap mount, 25/-. (Post, 
1 / 6 .) 


PEELER GAUGES 

Always carr^ a set^ in your 


glove box. 


(Post, 1/-.) 


LIFE JACKETS 

A must for any boat trip or 
seaside holiday. Outfit your 
family and crew with a life 
jacket to fit them. Three sizes, 
large, medium and small. 
33/9. (Post. 3/6.) 



TELESCOPIC RIFLE 
SIGHT Now only 
£6/19/6 

Superior quality, blued lens supplies 
4 mag. Accurate shooting is made 

{ possible by windage and elevation ad- 
ustments. Pius mounts. £5/19/6. 
(Post and Pack, 4/6.) 


WILLIS LEVEL 



Suitable for plotting of irriga¬ 
tion drain, for fencing, land 
division, levelling for tennis 
courts, etc. supplied with 
tripod and metal carrying case, 
£13/13/-. (5/- delivery to rail) 


12 VOLT 
CAR FANS 

Rubber suction 
cup. 

Fits 

anywhere. 

| HEADPHONES 

I New low resistance hcad- 
I phones at a new low re- 
lsistance price. Suitable for 
tape recording, radio mine 
detecting, etc. 




WALTHAM 

TRADING CO. 

MAIL ORDERS 

P.O. BOX 5234 ELIZABETH 
S». MELBOURNE 

P.O. BOX 22 CROWN ST. 
SYDNEY 

P.O. BOX 36 BUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


ASTRO COMPASS 

his R.A.F. instrument can be used 
Ifor obtaining direction from sun or 
tars. It can be adapted for astro- 
omical studies or for level! in* pur¬ 
poses. etc. 59/6. (5/- delivery to 

tail.) 


FREQUENCY METERS 

In top condition. With attractive, 
black crackle finish. 221 AK, 125 KC 
lo 20.000 KC AC/DC. £32/19/-. (5/- 
pclivery to rail.) 



BARGAIN 
NEW 3” DIAL 2716 

0-50 Milliampmeters 
Post 2/6. 


PLESSY PUMPS 



24-12 Volt self-contained pump and 
motor. It develops 501b pressure per 
square inch and can be used for oil- 
fired furnaces, lubrication and water 
pump. £4/15/- (5/- Delivery to Rail). 


NEW CRYSTAL SETS 



Ready-made—ready for use. Complete 
in plastic case with station-tuning dial, 
aerial and crystal earpiece. 39/6. (Pack 
and Post 4/6). 

JEWELLER'S EYEGLASS 

Single lens, 7«/» magnifications, 10/6. Twin 
Lens, 15 magnification, 15/.. (Post, 1 /-.) 

Jeweller'* SCREWDRIVERS 

Set of five with swivel end handles. Supplied 
in plastic case, 13/9, (Post. 6 d.) 


FLEXITOOL 

Can be twisted and turned while still in opera¬ 
tion. Suitable for drilling, grinding, polishing, 
etc. tt-fnch .chuck fits ail standard drills. 
£4/15/-. (Post, 6 /-.) 

TWO VOLT ACCUMULATORS 

22/4 

(5A- delivery to rail.) 


BARBER'S 
SCISSORS 
7/11 
Poi* 1A 


| NEW FOG 
LAMPS 

Chrome 

Plated 

25/- 

Each 

Post 3/6 



BINOCULARS 


8 x 30 

7 x 50. 

8 x 40, 


£8/19/6. 

£14/17/6. 

£14/17/6. 


10 x 50, £14/17/6. 
16 x 50. £14/17/6. 
20 x 50, £17/19/6. 
Pack and Post 8/6. 

IN SOLID 
LEATHER CASE 


WALKIE-TALKIE 
SET 

No. 38 

NOW SELLING 
FOR JUST 

A 

PAIR 

Hurry. This offer cannot last. Complete with head¬ 
phones, microphones, and aerial. £9/19/6 Pair (5/- 
Delivery to Rail). 
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CAN I FIT ALL 
THESE TUBES IN 



BY USING THE A.W.V. 21CBP4A 

WHICH REPLACES 9 POPULAR TYPES 


Each time you buy a Super Radiotron 21CBP4A you are buying the equivalent 
of 9 replacements—not just one! The same applies to the 17CGP4 which 
replaces a further 9 tubes and the 23MP4A which replaces 4 types . . . over 22 
tubes replaced by 3. 

This means that by stocking the Super Radiotron range of picture tubes you 
can keep a complete replacement stock in less space, with less overhead, than 
before. It also means greater customer satisfaction by eliminating lengthy 
delays caused by not having space for certain tube types. 

AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE 

A166 

.. SL Hnhkloc Anri! 7 06 

























ON SHORTWAVE - By ART CUSHEN 


Cook Island Extends Schedule 

A new schedule received from the Cook Island Broadcasting Service, 
Rarotonga, shows the station is now on the air more frequently than in 

the past. 


Radio College, Leopoldville, 11720 Kc. 
Radio College, Elisabethville, on 3390, 
5200, 7200 Kc. 

Radio Onuc, Elisj oethville, on 5060 Kc, 
11870Kc. 

Coquilhatville on 59930. Stanleyville 
6085. Luluabourg 5125, Bukabu 4829, 
Bakuanga 7295. 


pHE Cook Islands are scattered over 

850,000 square miles and lie in the 
Pacific 1,500 miles north-east of New Zea¬ 
land. The island group is part of New 
Zealand’s metropolitan territory, having 
been included within its boundaries from 
the start of the century. Today its popula¬ 
tion of 18,000 inhabitants are citizens of 
New Zealand. 

The Cook Island Broadcasting Service 
uses 200-watt transmitters, having one 
broadcast band, ZK1ZA 820 Kc, with three 
shortwave, ZK3 9695, ZK4 11760 and ZK5 
5045 Kc assigned; all but ZK4 are at pre¬ 
sent in operation. The station has programs 
in English and Maori and carries the Radio 
New Zealand news at 0730 GMT. 

The station operates at present as follows: 


Monday 

Tuesday 

Tuesday 

Thursday 

Thursday 

Friday 

Saturday 


operate! 
2245-2315 
0430-0740 
2245-2315 
0430-0815 
2245-2315 
2245-2315 
0430-0750 


ZK1ZA, ZK3 
ZK1ZA, ZK5 
ZK1ZA, ZK3 
ZK1ZA, ZK5 
ZK1ZA, ZK3 
ZK1ZA, ZK3 
ZK1ZA, ZK5 


UNTEA RADIO 

A VERIFICATION to hand from the 
former Dutch New Guinea (now under 
temporary United Nations administration 
till May 1, when it will be handed over to 
Indonesia) is contained on an interesting 
verification card. The station calls itself 
UNTEA Radio and has the address of P.O. 
Box 99, Hollandia (Kota Baru), West New 
Guinea (West Irian). The United Nations 
Temporary Executive Authority Broadcast¬ 
ing Services operates the station, with its 
broadcasts in Indonesian, Dutch and Eng¬ 
lish. The present schedule is 2030-2130, 
0130-0530 and 0730 to 1330 GMT. The 
station uses two frequencies according to 
verification, 6070 and 7190, but the latter 
has been observed on 7230 Kc, while a 
relay on 3385 Kc, thought to be in Sarong, 
has also been heard. 


GHANA SCHEDULE 

J^AST month we featured news on the new 
high-powered station for the Ghana 
external services and since then has come 
news of the schedule of the English broad¬ 


casts for external listeners. 

For Ethiopia 1400-1445 15190 

1830-1915 11800 

East Africa 1445-1530 17910 

South Africa 1445-1530 21545 

2000-2045 15287 

Europe 2050-2135 11800 

West Africa 

1445-1530, 1700-1745, 2000-2045 6070 


2130-2215 6070,9545 

KABAUL SCHEDULE 

o N .? f our Victorian readers, Arthur 
Harris, reports the receipt of a new 
urogram schedule from Radio Kabaul, in 
Mgh nistan, which not only shows an in- 
:rease in the station schedule but also the 
ntroduction of some new frequencies. 


Kc 

030-1100 Far East (English) 9650 

100-1130 South Asia (English) 9595 

1330-1400 India (Urdu) 4775 

400-1430 India (English) 4775 

730-1800 U.S.S.R. (Russian) 4775 

800-1830 Near East (Arabic) 9600 

830-1900 Germany (German) 9635 

900-1930 France (French) 9635 


FEBC — MANILA 

pHE present English service from Far 
East Broadcasting Company in Manila 
to South-East Asia and Australia is now on 
the following schedule: 

2155-2230 15300, 17810 Kc. 

2330-0030 7230, 11755, 17810. 

0100-0200 15385. 

0200-0300 9730, 11920, 15300, 15385, 

17810. 

0530-0600 15300, 17810. 

0630-0900 9730, 11855, 15300, 17810. 

0900-1230 7230, 11855, 17810. 

1230-1330 7230, 11855, 15300, 17810. 

1500-1630 11855. 


LISBON ON 11935 Kc. 

£MESORIA NACIONAL in Lisbon has 
come up on a new frequency, which is 
giving good reception in our location in 
the service to Africa. The new channel, 
11935 Kc., has been heard with English 
at 1815 and is still heard at 2100. 

The schedule includes English news at 
1815; French service at 1930; 2200 the 
“Voice of the West” programs in French; 
2245 in English; 2330 the program con¬ 
tinues in Spanish. The same program as 
on 11935 is on 15380 Kc. The Lisbon 
service to South Asia is on the air at 1315 
G.M.T. and is on 17895 Kc. 


News is broadcast at 2330, 0130, 0630, 
0930 and 1500. The South Pacific program 
“Pacific Hour” broadcast 0530-0630, while, 
on Monday, “Mailbag” is at 0745, 1530. 

Notes from readers should be sent 
to Arthur Cushcit, 212 Earn Street, 
Invercargill, N.Z. All times are in 
G.M.T. Add 8 hours for Western Aus* 
tralia, 10 hours for East Australia and 
12 hours for New Zealand time. AH 
frequencies are in kilocycles. 

CONGO STATIONS 

pHE situation in the Congo Republic 
and the reinstatement of the Congo 
Broadcasting Corporation on a national 
basis has resulted in a complete list of 
stations being issued by the World Radio 
Handbook bulletin. 

The existing stations, except those in 
Katanga, which are now under United 
Nations control, are not listed, as they are 
not as yet on a stable schedule. 

Leopoldville, 4880, 9610, 9760, 11755, 
11795 and 15245 Kc. 


"LONDON CALLING" FREE 

pHE B.B.C. has announced that their two 
publications “London Calling” and 
B.B.C. Overseas Quarterly folder are being 
combined in order to meet the increasing 
demand for a new publication into “London 
Calling,” a new monthly journal issued free 
to all overseas listeners. The new publica¬ 
tion, which is now available, lists all 
B.B.C. programs for the month, frequencies, 
as well as items on programs and news on 
both radio and television of interest to over¬ 
seas listeners. The new publication is 
obtainable from B.B.C. Publications, 35 
Marylebone High Street, London, England. 
This change is in keeping with steps taken 
by other shortwave broadcasting organisa¬ 
tions who send free-of-charge program 
guides of the broadcasts of the coming 
months. 

COMORES RADIO 

RECEPTION of a new country, the 
Comores Islands, off the east coast of 
Africa, ha_s been possible in recent weeks 
when listening at dawn, and the station 
has been heard at 1800 hours G.M.T. 



William Crossan (right) who plays chess by amateur radio with Mr Prescott 
in Rhode Island , U.S.A., explaining the method used to Leonard Barden , in 
the B.B.C. General Overseas Service program "Shortwave Listeners' Corner." 
These two chess and amateur radio enthusiasts keep track of each other's 
moves by numbering the squares on the board. They. have been playing 
long-distance chess over the short waves for some years, and it often takes 
three weeks or longer to complete a contest. "Shortwave Listeners' Corner" 
is broadcast each week in the B.B.C . General Overseas Service. 

Lll 
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SPECIALS SPECIALS 

Dial Light Globes, Mazda, 9/ box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Magnetic Relay Switch, 20a, 24v, .. 10/ 
Egg Insulators, 1*” x 1” .. .. 9d each 

300 ohm TV Ribbon.1/ yard 

Three-Core Domestic Cable .. 2/3 yard 
Hook-up Wire, 10/010, red, black and 
green .. .. 4d yard, 30/ 100yd roll 
Earphone Inserts, actuating diaphragm 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Coax Connectors.2/6 

Pye Coax Connectors.4/ pair 

English Coax Connectors, plug and soc¬ 
ket, suit 3/8 n cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC11.2/6 

Crystal Sockets, FT243 and miniature, 2/9 
Jack Boxes, SCR522 type, containing 10K 
pot and knob. Size 3f x H x 2 .. 3/6 
AR8 Cables, 10ft long, 8-pin plugs 

attached.10/ 

Low Impedance Headphones, 12/6 pr. 
SCR522 28v Genemotor power supply, 
20/. 5/ packing fee. 

English Filter Chokes, 40 mA., 100 ohm 

resistance.3/6 each 

Carbon Microphones..,12/6 each 

Vibrators, Oak/M.S.P. 6v, synchronous 

7-pin AV5211R.<£1 each 

Octal Plug and Socket, American Am* 
penol, in metal screw case .. .. 8/6 set 
“Scope” Soldering Iron, to clear .. .. 55/ 
complete with transformer .. .. £5 

Ceramic variable condensers, small, 5 to 60 pf. 

Vi in shaft.28'- 

Ceramic Viin shaft couplings.3/6 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/Sin diam., in 
25yd rolls, 30/- a roll or 1/6 a yard. 

Coaxial Cable 52 ohm UR43 3 I6in diam., in 
12yd rolls. 15/ a roll or 1/6 a yard. 

Coaxial Cable 72 ohm UR70 3/16in diam. in 
27yd rolls, 30/- a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3'16in diam.. in 
I2vd rolls. 15/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit Viin 
coax cable Plugs. 4/«, Sockets. 3/6, 



LSG11 SIGNAL GENERATORS 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long. Tin shaft, 
lin diam. Available in following sizes: 
20,000, 25,000, 30,000, 50,000, 100,000 
250,000 ohms, 1 megohm. \ meg. and 
2 megohm Bradley Potentiometers. 
Price 2/6 each. 


AMPLIFIER CABINETS 

Solid construction, modern design, blank 
chassis, perforated top cover, finished in 
attractive grey Hammertone. 

25watt size (I5in x 7£in x 8in) .. £4 

10 to 15 watt size (lOin x 6in x 7in) 
£3/5/. 


VALVE SOCKETS 

Octal Valve Sockets (McMurdo) . 1/6 

9 pin Valve Socket and S'hicld (Mc¬ 
Murdo) . 4/6 

832A Valvo Sockets. Cadmium Plated, 
PTFE Filled.15/ 


1A3 

1A5 

1C7 

1D5GT 

1D8 

1H4 

1H5 

1H6 

1K4 

1K5 

1M5G 

1P5 

1Q5 

154 

155 
1T4 
2A6 
2D21 
2X2 
3A4 
3AP1 
3Q4 
5V4G 


NEW VALVES 

2/6 10 a £1 


5a £1 
7 a £1 
5a £1 
3a £1 
5a £1 
5a £1 
5a £1 
5a £1 
5a £1 
5a £! 
10a £1 
5a £1 
3a £1 


5a £1 


5/ 

3/ 

5/ 

7/6 
5/ 

5/ 

5/ 

5/ 

5/ 

5/ 

2 / 

5/ 

7/6 
10 / 

5/ 

7/6 
15/ 

5/ 

10 / 

25/ 

10 / 

15/ 

5Y3GT 13/9 
5Z3 17/6 

5U4/GB 14/6 
5763 22/ 

6AG7 12/6 
6AJ5 7/6 3 a £1 
6AM6 (EF91) 10/ 
6B7 10/ 

6BE6 15/ 

5/ 

5/ 

10 / 

12/6 
5/ 

10 / 

5/ 

20 / 


6C4 

6C5 

6C8 

6F6 

6F8 

6J6 

6K7 

6K8G 


5a £1 
5a £1 


5 a £1 


6K8GT 12/6 


6L7 

6SA7 

6SC7 

6SF5 

6SH7 

6SS7 

6T7 

6V6GT 


5/ 

7/6 

7/6 

7/6 

4/ 

7/6 

7/6 

16/ 


5a £1 


3a £1 
5a £1 
3a £1 
3a £1 


12AH7 

5/ 

5a £1 

12C8 

5/ 


12H6 

3/6 


12J5 

5/ 

5a £1 

12SK7 

5/ 

5a £1 

12SQ7 

5/ 


12SR7 

5/ 

5 a £1 

14A7 

3/6 

7 a £1 

117Z6 

5/ 

5a £1 

1625 

5/ 

5a £1 

1626 

5/ 

5a £1 

1629 

5/ 

5a £1 

30 

1/3 


35T 

30/ 


717A 

7/6 

3 a £1 

80 

13/ 


807 

7/6 

3a £1 

808 

10/ 


809 

20/ 


815 

15/ 


830B 

15/ 


832A 

19/6 


866A 

£1 


954 

5/ 

5a £1 

955 

5/ 

5 a £1 

956 

5/ 

5a £1 

958A 

2/6 10a £1 

2051 

5/ 


AV11 

2/11 

DL75 

2/610a £1 

EA50 

2/ : 

10 a £1 

EC91/6AQ4 

10/ 

ECC33/6SL7 

£1 

EF39 

5/ 

5 a £1 

EF70 

5/ 

5a £1 

EF72 

5/ 

5 a £1 

EF73 

5/ 

5a £1 

EL41 

10/ 


EY91 

5/ 


OB2 

30/ 


QQV06/40 

97/6 

EF50 

3/6 


RL18 

7/6 

3 a £1 

LU41 

7/6 3 a £1 

VR53 

5/ 

5 a £1 

VR101 

5/ 

5a £1 

VR102 

5/ 

5 a £1 

VR103 

5/ 

5a £1 

VR105 

10/ 


VRI36 

2/ : 

12 a £1 

VT25 

5/ 


VT127 

4/115 a £1 

VT501 

7/6 

3a £1 

Y65 

5/ 



6X5 15/ 

6Y6 5/ 5 a £1 

6CH6 2/6 

6J5GT 10/ 

6SN7GT 12/6 
6X4 12/6 

6V4 14/6 

7A8 2/ 11 a £1 

7C5 5/ 5a £1 

7C7 2/ 12 a £1 

7E6 3/6 7 a £1 

7W7 2/6 10 a £1 

12 A6 4/ 6 a £1 

12AT7 15/ 

12SAGT 10/ 

EF50 valve sockets 
EA50 valve sockets 


KTW61 15/ 

ECH33 17/6 
EB41 12/6 
6X4 10/ 

7S7 7/6 3 a £1 

1LN5 

(CV781) 5/ 5 a £1 
12AU7 15/ 

12sc7 5/ 5 a £1 

VT52/EL32 

7/6 3 a £1 
QQE03/12 47/6 
QQE04/20 £3/10/ 
VT78 4/ 

Ceramic .. .. 3/6 
. 1/6 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals Minia¬ 
ture and FT243 . 50/ with socket. 

Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 




MR-52 


MR-2P 


Meters 0-1 Ma. M065 3iin round 35/- 
0-lmA. square, Hin hole, MR-2P 35/- 
Meters, 0-500 microamp (scaled 0-600v.) 
No. 128 Type, Hin round face, 
Hin Hole. BRAND NEW. 

Price. 30/- 

Meters, 0-50 Ma. G.E.C., 3iin round 
face, 2iin hole. Brand new 30/- 
MR-65 0-1 Ma. 3in square, 2iin hole 
47/6 inc. tax. 
MR-52 0-1 Ma. 2£in square, 2in hole. 

£2 inc. tax. 

MR2P. 0-500 microamp. Hin square, 
Hin hole.37/6 inc. tax. 


OA79 DIODES 

Well-known make. Brand new. 
To Clear — 2/6 each. 

Crystal Earphones, suit Transistor 

radio.6/6 

Phone Plug on 2ft cord.2/6 


Crystal Microphones Model BM3 Pencil Type 

.37/6 

Stand to Suit, 15/ extra. 


VIBRATORS No. M438 12 volt 150 cycle 

non-synchronous.42/ 

No. M437 6 volt 150 cycle non- 

synchronous . .. .. 42/ 


COAXIAL CABLE 

UR32 71 ohm in 100yd rolls £7/15/ 
l/9yd. 


FERROCART POCKET MULTIMETER 

MODEL PT34 .61/ inc. tax. 

300 uA. movement. 
♦ 6 » * • / v - 9 AC and DC vol- 

tages: 0-10, 0-50. 

" “ 0-250. 0-500. 0-1,000 

Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 

Size: 3V4 x 21* x VA inches. 

Complete with leads. 



CRYSTAL MICROPHONES 


T W: 


“Piezo” Crystal Microphones LM3 Lapel 
small .... .. .... 

“Piezo” Crystal Microphones SMI Hand Type. 

with nlug. 27/6 

“Piezo” Crystal Microphones HM7 Hand Type, 

with plug .. 32/6 

“Piezo” Dynamic Microphones DX29 Pencil 

Type, with Stand.£4/2/6 

P.M.G. Carbon Microphone Inserts, new 3/- 
Empty Tape Reels, 7-lnch, */-; 5in, 5/6t 31n, 4/6 
Left/Right Indicators, Type 1, 100 Microamp 

movement. . 25/• 

Cathode Ray Tube Sockets, VCR97 Type, New 

Bakelite 10/. 

Morse Code. Buzzer Sets .... 12/6 

Latest W.I.A. Radio Amateur Call Books 6 /- 

Amateur Radio Station Log Books .. 5/6 

Scope Soldering Irons, De Luxe Model .. 57/6 

Scope Soldering Iron, Tips and Elements, I/« 
each or 5/6 per packet of 6. 

Miniscope Soldering Irons. 50/- 


SPEAKER BOXES 

6in speuker size, finished in grey Hammer- 
tone with gold expanded aluminium grille 

30/. 


WE SELL AND RECOMMEND: LEADER 
Test Equipment, PIONEER Stereo Equip¬ 
ment and Speakers, HITACHI Radio 
Valves. HITACHI Transistor Radios, 
KEW brand Meters. A and R. Trans¬ 
formers, DUCON Condensers. 

SEND US THAT R., TV AND HOBBIES 
PARTS LIST FOR OUR PRICES. 


HAM 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 ” 47 - 


Postage. Parcels 3/6 per order. 


HR 
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onwards. The broadcasts of Radio Coraorcs 
arc under the control of Radio Television 
Francaise, and the station address is Post- 
office Box 29, Dzaoudzi, lie Mayotte, 
Comores. The station is on the air on 
3331 Kc., with 4 Kw., with home pro¬ 
grams in French and Comorian 0330-0500, 
0815-1030, 1530-1830 G.M.T.; the station 
has news in French at 0400, 0900 and 1700. 
The station is reported to verify reports 
with a letter, and the World Radio Hand¬ 
book states that the station requires return 
postage in the form of an International 
Reply Coupon. This is obtainable at your 
post-office and is equivalent to return post¬ 
age to the sender for payment to mail 
verification letter or card. 

SUNSPOT COUNT 

gHORTWAVE listeners take an increasing 
interest in the sunspot count these days, 
as they realise that the lower it falls, the 
better the reception will be on the lower 
frequencies. Openings in the 3200 and 
4900 Kc. bands over greater periods may 
enable some rare station to be heard, which, 
due to the short schedule it may use, 

| might only be audible every eight or nine 


years. Last January the sunspot count from 
Berne was only 19, though it was predicted 
to be higher than this. Forecasts for the 
coming months show a continuation of the 
downward trend with April count predicted 
as 24, May 23, June 21 and July 20. 

GAMBIA 

INFORMATION received from the 
Gambia Radio in Bathurst gives some de¬ 
tails on this West African station and its 
operation. The station is operated by the 
Information Office at Radio Gambia for the 
Gambia Government and uses the fre¬ 
quency of 4820 Kc. The station is on the 
air Monday to Friday from 1800 to 2000 
hours G.M.T,, with the programs for in¬ 
ternal listeners. The station carries pro¬ 
grams in English and two local languages, 
Mandinka and Wolloff. The transmitter is 
operated by Cable and Wireless Ltd. and 
the studio and programs are under the 
control of the Information Office, in con¬ 
junction with the Government Telecommu¬ 
nications Department. The station relays 
the B.B.C. world news at 1800 and all other 
programs are produced locally at Radio 
Gambia. 


Flashes From Everywhere 


CUBA’S experimental transmission on 9555 
Kc. is providing very good signals for lis¬ 
teners in Australia as the transmission is 


SPANISH GUINEA station Radio Equa- 
‘ SK 


received on the reverse side of the beam. 
The transmissions are on the air 0630 
to 0730 daily on 9555 Kc. and consist of 
political broadcasts with a news service in 
Spanish at 0725 before the sign off, which 
includes the usual request for reception 
reports to P.O. Box 7026, Havana, Cuba. 
BOLIVIAN Station CP9, Radio Anauta, La 
Paz, is now on 6270 Kc., reports the 
World Radio Handbook bulletin, moving 
from 6185 Kc. The station has been 
heard with news in Spanish at 0305 and 
sign off is at 0320 hours. 

ETHIOPIA’S external service styled as 
“The Voice of Ethiopia”and broadcasting 
from Addis Ababa (with programs for 
Europe from 1810 to 1850 in English and 
French) is now reported on 15227 Kc. 
The frequency is announced, however, as 
15230 Kc. This new frequency replaces 
the 15345 Kc. channel. 

PERUVIAN station OAX7C, Radio 
Tohuantisuyo, is now operating on 
6175 Kc. from the former 6210 Kc. The 
station has been heard to sign off at 
0426 after the usual Latin American pro¬ 
gram of music and announcements in 
Spanish. 

WENCH SOMALILAND station Radio 
Djibouti, which is seldom heard these 
days since its change of frequency from 
4785 to 6000 Kc., has been heard by a 
North American listener. The reception 
time, with sign off soon after 2000 
G.M.T., should enable reception in this 
area of the world also. 

NGOLA station Radio Ecclesia, Luanda, 
with station CR6RB, of 1000 watts on 
4940 Kc., is now on the air 0530-0700, 
1400-1530 and 1800 to 2100. 

XJRUNDL a new republic in Africa, is 
now broadcasting on Radio Burundi, 
which has the mailing address P.O. Box 
1400, Usumbura, and is now testing on 
4793 Kc. on a daily basis. The station 
operates 1500 to 2045 and is asking for 
reports from listeners. 

IBERIA’S new Voice of America relay 
station at Monrovia continues to appear 
on new channels on its test period, and 
has been heard on 7235 Kc. with English 
to Africa from 1800 to 1900 hours 
G.M.T. Another English transmission 
from 1500 to 1600 has been heard on 
17785 Kc. Another frequency, 3965 Kc., 
has been noted at 0300 and at 2200, pro¬ 
grams again in English. 

ERR A LEONE* According to a verifica¬ 
tion card, the Sierra Leone Broadcasting 
Service in Freetown, uses 500W on 3316 
and 10000W on 5980 Kc. The station is 
on the air 0600-0800 and 1545 to 2300 
weekdays and 06004)900 and 1500-2315 
on Sundays. 


torial in Bata is on 4920 Kc. with 5KW 
from 1000 to 1345. and 1800 to 2200 
G.M.T. Another frequency, 7845 Kc., 
has also been reported to sign off at 
2200 hours G.M.T. 

ROME’S transmission to North America in 
English, which also provides some fair 
signals in this area, is on the air from 
0030-0050 and 0305-0325. The frequen¬ 
cies of 6010 and 9575 Kc, are in use. 

AFRICAN signals will be at their best in 
March and April. From Europe we 
learn of some of the signals which are 
giving good reception in that area and 
which should be heard here. Dahomey 
4875 has been noted from 2030 to sign 
off 2200; Bamako in Mali on 4835 signs 
off at 2200, the program being in French 
except for five minutes of news in English 
at } 120. English from Lagos in Nigeria 
has been heard at 2200 on 4990 Kc., 
while Radio Dakar in Senegal was heard 
on 4890 Kc., from 2000 to 2300 in 
French. 

BEIRUT has decided to use the one fre- 

S uency, 11865 Kc., for its services to 
outh and North America instead of a 
switch to 11890 Kc. for the latter trans¬ 
mission. The Lebanon station is on 
11865 Kc. from 2000 to 2100 to South 
America and from 2100 to 2200 to North 
America. 

ANKARA in Turkey has a transmission to 
South-East Asia from 1345 to 1415 
G.M.T., which is made up of a broad¬ 
cast in English, and is heard on 9515 Kc. 
The second English transmission from this 
Turkish station is on the air at 2100 and 
this time the frequencies are 7285 and 
9745; the actual transmission to Europe 
commences at 1800, reports Alwyn Back¬ 
house, Normanhurst, Sydney. 
OMDURMAN Radio in Khartoum, in the 
Sudan, which is regularly heard on 
11855 Kc. at 0500 has now added a 
session in English on this frequency, 
beamed to Europe. According to the 
Swiss Radio Journal, the broadcast is 
from 1130 G.M.T. to 1230. News is at 
1215, but reception is poor in this area. 
DELHI with the service to Europe in Eng¬ 
lish of All India Radio uses the new fre¬ 


quency of 9520 Kc., for the period 1945 
to 2045 G.M.T. The full list of fre¬ 


quencies for this English broadcast are 
.. 5. Tra * 


9520, 9625, 7235. Transmitters beamed 
on Africa on 9690 and 7125 Kc. also 


carry the program, 

ROME’S Arabic service, which we reported 
in this page two months ago as using 
6110 Kc., hat now settled on 6095 Kc. 
and is on this channel 0630 to 0645. 
Also 1905-1955 on 7235, which replaces 
11810 Kc. 
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673 WHITEHORSE ROAD, 
MONT ALBERT, VIC. 88-4351 

Distributors for N.S.W.: 

JACOBY, MITCHELL & CO. PTY. LTD., 
467-475 Kent St., Sydney. Tel.: 61-8411, 


/3DCOL1X 

SOLDERING 


TOOLS 


Further information from: 

ADCOLA PRODUCTS 

PTY. LID. 


Illustrated: L64 3/l6in Bit Model in 
L700 Protective Shield Fitted 
with Accessories. 


APPROVED 
MAINS VOLTAGE 
CONSTANT HEAT 
PRECISION TOOLS 
Designed for modern 
Radio/Electronic 
Equipment 

















International Rectifier LOW COST 26-35 Amp. SILICON DIODE SERIES iso to m piv) 


OPERATES TO 130° C 

This series embodies a new technical 
advancement in the sealing of silicon 
rectifier junctions termed “Quad-Sealed”— 
a four-layer seal assuring high resistance to 
humidity, shock, vibration, temperature 
extremes and other adverse environmental 
conditions. 

Diodes in this series feature an over-sized 
anode lug which efficiently removes heat from 
the rectifier junction—allows the unit to with¬ 
stand unusually high peak current surges. 

In addition to extremely stable operation at 
high temperatures, units exhibit low reverse 
leakage currents (10mA, full cycle average, 
at 130 deg. C. base temperature) over the 
entire operating temperature range. 

Eyelet construction of the anode lug of 
these stud-mounted diodes insures fast, easy 
wiring into production assemblies. 

WRITE FOR COMPLETE DETAILS TO 



Fan at 


WARBURTON FRANKI 


ADELAIDE_ 204 Flinders Street. W 1711 

BRISBANE 13 Chester St., Fortitude Valley. 

51 5121 

MELBOURNE . _ 359 Lonsdale Street. 67 8351 
SYDNEY __ __ 307 Kent Street. 29 1111 

NEWCASTLE WEST, 844 Hunter Street, 

MA 4077 

WOLLONGONG 80 Keira Street. B 5444 


— CLASSIFIED ADVERTISERS- 

Use this form for your next classified advertisement to appear on 

RADIO, TELEVISION and HOBBIES 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 


• Plea.se insert the following advertisement in the 
.issue of Radio, Television and 


Hobbies. 


NAME ... 
ADDRESS 


• I enclose Cash/P. Note/Cheque for £.. . .8... .d.... 
being full payment for.lines at 3/6 per line. 



Please write in block letters with ink or bail-point pen. 
(Copy deadline six weeks prior to publication.) 


120. 


Number of insertions 
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ANSWERS TO CORRESPONDENTS 


FLYWHEEL EFFECT 

P.M. (Nelson, N.Z.) writes to ask if the 
“Answer Man’’ would explain the operation 
of class “C” amplifiers and plate modu¬ 
lation. He is particularly interested in the 
“flywheel effect” associated with class “C” 
tuned amplifiers. 

A.: As you request, P.M., we have passed 
your letter on to the “Answer Man,” who 
will no doubt deal with it in the near 
future. 

POWER SUPPLY CIRCUIT 

R.L. (Habcrfield, N.S.W.) has sent us 
a letter containing the circuit of a small 
power supply which he has constructed to 
power his seven-transistor portable receiver. 

We wish to acknowledge the receipt of 
your letter, R.L., and will most certainly 
consider its use on a future Reader-Built- 
It page. 

WANTS TO CORRESPOND 
C.R.S. (Hong Kong) says he is 19 years 
of age and would like to correspond with 
readers interested in television and photo¬ 
graphy (C. R. Shamdasani, 18a Carnarvon 
Road, third floor, Kowloon, Hong Kong). 

A: Sorry we could not include your name 
in the issue requested because your letter 
arrived much too late for this to be done. 
However, better late than never. 

TV TEXTBOOK 

T.EJR. (Bentlelgh, Victoria) writes to ask 
f we would suggest or recommend a suit¬ 
able book on television and television re¬ 
ceivers. 

A: One of the better books on this 
subject is “Basic Television,” by Grob, 
T.E.R., published by the McGraw-Hill book 
company. We suggest that you enquire after 
t at your local bookseller. 

BROADCAST BAND DX 

A.C.M. (Dungog, N.S.W.) writes to re- 
>ort that he has received Radio Kaypoy, 
n Honolulu, on his eight transistor broad- 
ast receiver. The station was on 1380 kilo- 
ycles, and was accompanied by some 
nterference. He asks if we know of any- 
ne else receiving this station. 

A: We have not heard of this happening 
efore, A.C.M., but spasmodic transmission 
aths responsible for this type of reception 
re not particularly rare. Perhaps any other 
eaders who happened to experience this 
ransmission, or similar ones, would like 
3 comment. 

ELECTRIC GUITARS 

C.B. (Wallumbilla, Qld.) writes to con- 
ratulate the magazine on the recent guitar 
mplifiers, mentioning that he has looked 
>rward to some articles on the subject for 
>me time. He also would like to add weight 
> the suggestion by R.J.S. (Henley Beach, 
.A.) that we describe a guitar amplifier 
sing older and junk-box components. An 
rticle on pick-ups for solid-body instru- 
tents )vould be worthwhile, too, he adds. 

A: Many thanks for the kind words and 
jggestions, C.B. We will try to present fur- 
ler articles on guitar amplifiers and pick- 
ps in the not-too-distant future. Just how 
>on it appears depends upon the number 
f readers who register their interest as well 
i time and staff considerations. 

GUITAR AMPLIFIER 

R.W. (Newstead, Vic.) writes to support 
recent plea for a guitar amplifier from 
Idments parts. He explains that he and 
friend tried to make an amplifier from 
l old radio set, but without success. ^ 

A: Many thanks for your letter and com- 
lents, R.W., and we keep this idea in mind, 
i the meantime, you might be interested 
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in the Basic Amplifier of April, 1956, copies 
of which are available through the query 
service. 

DISPOSALS I.F. STRIP 

D.G.S. (Parkes, N.S.W.) writes to enquire 
if the disposals 30 Mc/s I.F. strips currently 
advertised are suitable for television re¬ 
ceiver use. If so, have we ever published 
details of I.F. alignment, to serve as a 
guide to readers wishing to use such strips. 

Ar We have not had the opportunity to 
examine the particular strips concerned, 
D.G.S., and therefore cannot say with cer¬ 
tainty if they may be converted easily for 
television use. However, the advertisers 
claim that this is the case, and we have no 
reason to doubt this claim. 

The article most likely to be helpful 
would probably be the August, 1957 article 
entitled “Building a Vision and Sound I.F. 
Strip for TV.” This article is still available 
through our query service. 

IGNITION SUPPRESSORS 

R.N. (Coogee, N.S.W.) writes to ask if 
spark plug suppressors, when fitted to a 
car, would stop interference as picked up 
by a valve portable in the car. 

A: The chances are that a worthwhile 
improvement would be experienced in inter¬ 
ference as received from the ignition sys¬ 
tem. Just how effective this would be is 
difficult to forecast as the portable is not a 
permanent installation and results may vary 
when the receiver is used in different parts 
of the car. 

TELEVISION DX 

C. J.R. (Smithton, Tas.) says that, till re¬ 
cently, he had not encountered any case 
of Sydney or N.S.W. television stations 
being received in Tasmania. On January 4, 
however, coincident with a Sydney-Hobart 
Police-Ambulance VHF breakthrough, ABC 
3, NBN 3 and WIN 4 were received during 
the earlv evening. 

A: Thank you for the information. It 
would appear, perhaps fortunately, that 
N.S.W. stations are not quite so prone to 
trespass into Tasmania as those in other 
States. The circumstance you mention is 
therefore something more of a news item. 

AUDIO RECTIFICATION 

D. G.P. (North Caulfield, Vic.) explains 
that he plugged a microphone insert into 
his guitar amplifier. When he placed a 
finger on the active lead of the microphone, 
he heard the broadcast program of station 
3AR. Why is this so? 


A: This is not an unusual effect, par¬ 
ticularly when there is a powerful trans¬ 
mitter nearby. The finger in this case was 
acting as an aerial and there was actually 
a component in the amplifier which was 
non-linear in its operation, a detector in 
other words. The detector could have been 
the microphone itself, the first valve or, 
dare we say it, a dubious electrical connec¬ 
tion. 

FAULTY AMPLIFIER 

J.A. (Box Hill, Victoria) writes to ask if 
we could suggest the reason for the faulty 
operation of his Guitar Amplifier, built 
according to the December, 1954, article. 
The speaker emits loud crackling sounds 
when the bass strings are plucked, and the 
amplifier generally suffers from a lack of 
gain. 

A: It sounds as if you have either a 
valve with an intermittent electrode con¬ 
nection, J.A., or perhaps a dry joint in the 
wiring. Either of these could cause poor 
sensitivity and the crackling sounds you 
describe, as the speaker vibrations on the 
bass notes cause the faulty connection to 
touch intermittently. Have you checked, by 
the way, to make sure that the bass strings 
are not touching the pick-up poles? 

LIGHTNING ARRESTORS 

I.P.C. (Wollomombi, N.S.W.) writes to 
ask if we could have a few more articles 
for beginners in the magazine, adding that 
he found the recent “Circuit Symbols” 
article very interesting. He describes the 
type of power distribution system in 
his district (11 KV three-phase line, with a 
240-transformer for each consumer), and 
mentions the type of “pop out” lightning 
arrestors fitted. He wonders if this system 
protects his appliances from lightning dam¬ 
age. 

A: We try to present articles for begin¬ 
ners in most issues, I.P.C., some being 
naturally a little more advanced than 
others. You may rest assured, however, that 
we always keep the less experienced readers 
in mind when selecting projects and articles. 

On the matter of lightning protection, we 
would say that the type of arrestor fitted to 
the step-down transformer would prevent 
power-line surges from rising to damaging 
values. However, the arrestor cannot pro¬ 
tect your appliances from being damaged 
by a direct lightning strike. As the 11KV 
line is probably the highest conducting 
object in the vicinity, though, the risk of a 
direct strike is probably small. The line 
itself will no doubt act as the “earthy end” 
for the majority of the discharges. 


RAD/0, TELEVISION AND HOBBIES QUERY SERVICE 


•"TO assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 

* Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers In matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x Sin glossy print; postage 9d extra. 

„ ( £Llr et i? rs should be addressed to the Technical Editor, “Radio, Television and Hobbies,** 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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RADIO 


136 VICTORIA R'D. MARIUCKVIUE.SYDNEY. N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-inch £55/157- 


vacuum TUBE 
VOLTMETER 

6 voltage ranges. 3. 10, 30, 100. 
300, 1.000 volts AC and DC. 5 
ohms ranges. I-ohm to 1,000 megs 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 


£29/15/0 



c v o 


1962 STEREOGRAM 

R. TV AND H. Oct. Issue. 

KIT SET.£31/10/ 

Wired and Tested .. £36/10/ 
CHASSIS AND SHIELD 

ONLY.£1/17/6 

With 101 Audio Amp. 

12 Watt per Channel. 

Wired and Tested.£40/10/ 

Special Accessories Offer when 
ordered with above units. 
Garrard or B.S.R. Changer and 
2 RoU 12 P.X. Speakers. 

£27 


RESISTORS AND 
CONDENSERS 

100 assorted Vi and 1 watt Resfstors. 
40 values, Vi ohm to 10 megohms. 
20-10-5%. 15/. Postage 2/6. 

100 Assorted Condensers. Mica, 
ceramic, paper electros. 20 values. 
15/. Post N.S.W. 3/6, Interstate 5/. 

Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£21/15/- 



7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro 
volts. No noise. Brilliant tone 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post 10/-. 

State voltage, 6 or 12. earth pol¬ 
arity, speaker size and aerial re¬ 
quired. Also available for special 
frequencies. Bushfire. Flying Doc¬ 
tor, Small Ships, Services, etc, 

TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES. 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles, £5/5/0, 
With R.F. Stage Range 100 miles, 
£ 8 / 8 / 0 . 

Post Free. 

HEAD PHONES 

High quality. Lightweight. 

High Impedance. 

2,000 ohm . 22/6 

1,000 ohm . 25/ 

Crystal. £2/15/- 

Stereo 2000 ohm.£2/5/- 

Stereo Crystal £2/17/6 

Post 2/6. 

COLLARO STEREO 
TAPE DECK 

As used In R.T.V. ft H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hl-ll Michigan heads. 

£36/17/6 


AMPLIFIERS 

Public Address Range 
240v-AC 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimatch Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/0 

40 Watt. As above EL34 P.P. 

£42/15/0 

50 Watt as above EL34 P.P. 

£47/15/0 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL TRANS¬ 
FORMERS. 

MULLARD HI-FI RANGE. 
S/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/0 
5/20. As above.£32/15/0 

BATTERY-AC 
OPERATION 


6 

valve 

«v. 

plus 

240v.-10-watt 

£27/15/0 

7 

Valve. 

12v. 

Plus 

240v.-12watt. 

£29/17/6 

7 

valve 

12v. 

plus 

240v.-25 watt. 
£35/17/6 


TRANSISTOR POWER 
SUPPLIES 

12V DC Input, output 150V, 200V. 
300V, 400V at 150mA. 80% effici¬ 
ency. For use with mobile equip 
ment, transmitters, P.A., etc. 

£18/10/. Post 7/6. 

!2v Input. 150v and 325v 125 mA. 
Fully-filtered. £15/15/. (Post 7/6.) 



PLAYMASTER 3 

Using th* new «GWS presides 4 Vi 
watts per channel with an Inpat of 
200Mv and improved frequency re¬ 
sponse, 150 mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired. Tested. Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
LSG 11 

240. A.C. Powered. 
t Band. 120 Kc lo 3M Megs. 
Provision for Crystal. 

An Ideal TV Marker Generator. 

£16/15/- 

Posl., N.S.W. 7/6. Interstate 12/6. 


LEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 

240v. A.C. POWERED 2 to 270 Meg 



MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0. 10, 50, 250, 500. 1000. 
AC volts, 0, 10. 50, 250. 500. 1000. 
DC current 0.50uA, 0.25, 0.500mA. 
Resistance. 0.50K, 0.5meg.. Smeg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensitivity: 
Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W., 3/6; Int., 5/6. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts. 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to lOOOv. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. .. £7 5 0 

240 A.C. Stereo.£9 5 ( 

battery Monaural . . . . £10 5 0 

Battery Stereo.£11 10 < 

Post. NAW. 7/6* Interstate, 12/47 


LATEST MODEL IMPORTED 

STEREO 

RECORD CHANGERS 

Best Known Makes, 4 Speed 

£10/17/6 

Post.: N.S.W. 12/6, Interstate 17/6 


ML 
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CITIZEN’S BAND 
WALKIE TALKIE 

27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 

t 9 Transistor 

S £24/17/6 ea. 
PONY 

As above. But 
including Broad¬ 
cast Band 

£32/10/- co. 
ELMAN 

10 TRANSISTOR 
£32/10/- eo. 



Post N S W. 7 6. I'state 15/. 



GUITAR 

AMPLIFIERS 

10-Watts Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-ChanneL Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers .. £52/10/ 

Vibrato with foot control and 2 

£ reset controls for frequency und 
density. 

£5/5/ extra on above models. 



SERVICE STATIONS 
IfiNITION ANALYSER 
OSCILLOSCOPE 


Simple to operate. Quick, accurate visual Indication of condition, 
operation and faults In spark plugs, coll points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 


Circuit, operating instructions, graphs andCC1 / 1 / A 

fault indications included, I / I ■/ / V 



IMPORTED 5 WATT 

GUITAR OR P.A. 
AMPLIFIER 

3 Channel Inpot. 

Complete in Cabinet, 
with Speaker. 

240V A.C. Operation. 

£14/T5/- 

Post.J N.S.W. 12/6, Interstate 17/6 


P.A. SPEAKERS 

8 WATT 

8” Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage, 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 


TRANSISTORISED 

Inter. Com. loudspeaking Telephones. 
£6/15/ pr. Post 5/. 


VIUlilltlUIIIHIIIIlUimillllHIHIIIIIIIIIIIIIIHHIMIHIIUIIilllimiMIIHIIIIimilllllfllUlimHIIIIIMHIIIimiMmiMiimilMIIUMI 

weekend - holiday - evenino 

DEMONSTRATIONS AT C0LIAR0Y 

PHONE XW59S6 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 

^HiiiiiiiiiinMMiMiiiiuniiiHiiHiiHiHiiiuiiuinitiiiHiiiiiiiiiiiitiuiiuHmtiiiHiiiiiiimtUMUUiimMni iHimM linniiiiiim 

&4 BATTERY 

CHARGERS 

240 Volt A.C. Operation/ 

3 Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits ell Batteries. 2V to 12V 
rate of 200 to S00 MA. 

STANDARD 

3 amp. 6V, 12V, TRC, £5/18/. 

4 amp. 6V, 12V, TRC. £6/15/. 

Post N.S.W. 7/6, Interstate 12/6. 




«t 


DE LUXE 

3 amp.. £7/17/6. 

4 amp., £9/8/. 

6 amp.. £10/17/6. 

10 amp., £13/17/6. 
dl or Alt Freight tm. 


14 + 14 WATT 

WTth Reverberation. May be used 
as 28 Watt or as 14 Walt + 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 



PAYMASTER 

101 

This high performance basic 
amplifier kit, as described In the 
August lame of Radio Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested. £33. 


4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speakers. 
Perfect reproduction to 20 cycles. 


£72/17/6 


No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED £11/ ,0/ 

Complete Single Unit, including controls and £43/10/ 

anodised control panel. Wired and tested. / IV/- 
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30 WATT 

TRANSISTOR P.A. 
v AMPLIFIER 

KJtset, R., TV ft H., Feb. 

£33/15/- 

Wired and Tested, £37/15/ 



R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described, 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Texted, C omplete In 
Cabinet with Tape, 2 Dynamic 
Microphones. Guaranteed. 

£120 

Separate chassis and brackets 
and all sheetmetal work . . . 

£5/10/- 

This unit is a triumph in ver¬ 
satility and performance and 
may be connected to any of 
the Paymaster range of stereo 
amps to provide high-fidelity 
standard without any modi¬ 
fication. 



Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape, Mike, Batterie#. 
Excellent on Made. 

£21/17/6 

CLIMAX. Complete with 
Accessories, 

£16/15/- 

toat., N&W. 5/-, Interstate »/«. 
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NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240?. A.C. Operation. 

2 6in. Gongs. 

Ideal for paging. Fire alarms or 
Burglar alarms. 

£ 1 / 10 / 0 . 

Small Units, as above, 2-3” bells. 
12/6 


NEW 

ALDIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport, cases. 

£5/7/6 

Used, Good Condition, £2/12/6 
Post.i N.S.W., 7/6; Interstate, 12/6. 


Vibrator 

Power Transformers 

6V 300V 123mA 
12V 325V 125mA. 


£3 17 6 
£3 17 6 


6AM5 
6AM6 
6AL5 
616 .. 
6X4 
866A 
813 
•03 
3A4 
•4 6X4 
4D21 
12C8 
1C6 
116 
9117 
306 


NEW VALVES 

£1 


. .. 7/6 
. ..7/6 
. ..7/6 
.. ..7/6 

.. 10 /. 

£ l 
£3/10/. 
.. . . £3 

. . 12/6 
12/6 
£4 17 6 
12 
12 
12 
10 
10 


304TH £1 10 
2050 
84M6 
IK 7 
IMS 
6Jg 
616 
6J7G 
«N7 


6 
6 
6 
0 
0 
0 
£1 
10 0 


5 
5 
9 
10 
7 

10 

KTW62/6U7 7 


1D5 

6F6 

EF37 . 

SU4G 

6AG7 

VT502 

11.4 . 

6K6 

AVI 1 

fW7 

nsiT 

12417. 

64H7 * 
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843 
1629 
1619 
RK75 

7234 . . 

VR75/30 • 
RK48A 
954 

VR105/30 
6AC7 
FL3NG 
2X2 879 
64.13 

VR130/30 

6AK5 . . . 

9006 

64S7 

CK1013 

6SL7 

FK3t 

FBC33 

809 

64G3 

FI 91 

FF73 

FF72 

FC70 

rru 

RKS4 

1N4 

iry 

105 

IMS 

ire 
*TW7 
17 A6 
6JS 
6C8 

VR6S 

12SK7 . 


10 0 
5 0 
£1 
10 0 
£3 
15 0 
£3 
5 0 


NEW 6-INCH 
INDICATOR UNITS 

(INCLUDING CIRCUIT) 

13 Miniature valves. 

Ideal conversion to C.R O 
A postwar model that requires little 
alteration. 


£9/15/- 


NEW C.R.O. TUBES 


3A PI-906 
3BPI 
CV112 
VCR 138 . 
VCR97 


CV322 

VCR511B 


£17 6 
£2 7 6 
10 0 
17 6 
£1 17 6 
17 6 
7 6 
£17 6 


NEW POWER 
' TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA £0 19 6 

1960 5” CRO £5 10 0 

1960 3” CRO £3 15 0 

325 x 32?v 150 m\ . . £3 17 6 

295 x 295 300mA TV £6 15 0 
1200 x 1200v 500mA £10 10 0 

800v and 270v. 300mA, ea £7 10 0 
lOv 5 amp £1 10 0 

240v-l lOv. 1.3 Kv. Auto £10 10 0 
150 x 150V 30mA £15 0 

225 x 225V 40mA £17 6 

124V Doubler 300mA £2 10 0 

130V Doubler 400mA £2 13 0 

120V DoiibVr, 700mA TV £3 10 0 
385 x 385, 100 mA .. . . £1 17 6 

300 x 300, 80 mA . . £1 It 6 

12v Vibrator, 200v 50mA £0 17 6 
240v, 32v, 40 watt .... £ 1 7 6 

6v to 240v 40-watt In- 

ver'er. £1 7 6 

!2v fo 2-*0v Inverter £17 6 
145v Doubler 450ma . . . . £3/7/6 
150v Doubler 500 ma . .. £3/17/6 

220v Doubler 600 ma . . .. £6/15/ 


Inverter Transformers 

6V 240V 40 Watt £3 7 6 

12V 240V 60 Watt £3 7 6 

52V 240V 60 Watt £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Watt £4 5 0 

6V or 12V to 240V 40 watt, £1/17/6 


RELAYS 

6V. 3-pole Miniature 15 0 

1700 SPDT 7 6 

1300 SPDT 7 6 

500 x 500 SPDT 7 6 

12 volts DPDT, 5 amp £1 

12 volts DPDT 12 6 

lOOpf TX vnr. condensers If 8 

100 to 500of 3000?. var. 10 8 

*00 to 250(Hf 750v. var. 10 • 

HUsuecd Polarised relay £2 It • 

400 ohm 12 6 


Hl-lo Phono Transformers 4 6 

Hl-vobnge, l ead-thru Insulators 1 6 

each! 15/ do*. 

Multi-strand 4-corc Cable. 

yard 1 0 

60nf with Vernier £1 10 

30of it • 

Throat mikes, new J 6 

OIL FILLED 
CONDENSERS 

.5mfd 600V. . .. 3 6 

2mfd 600V . . fit 

»mfd 600V . , ,. 6 6 

4mfd 600V 6 6 

4mfd 2 £1 10 6 

Imfd. 3000V 17 6 

•5mfd 5K .1 «K, .1 3K AC 
.25 4K .5 2ViK ea. If 0 


TBY TRANSCEIVER 

New Condition. 28 to 80 megs. 
Ba:tc r v powered. Lightweight Pack 
Set. Siiuolc Conversion for Citizens 
Band. 10 or 6 Meters. Circuit 
included. 

£14/17/6 


GENEMOTORS 

Input Output 

12v 600? 300raA New £5 10 

24v 250v JOtraA. £1 0 

24v 550v 375mA £2 0 

24v 25 0v 60mA £15 

12v 500v 350mA . £8 10 

12v 1200v 200mA £6 10 

24v 250v 100mA New £2 6 

12v 235v 50mA . . . £2 IS 

12v 350v 50mA £2 IS 

24v S40v 200mA New. . £2 IS 

24v 300? 250mA New £2 15 

12? 27S? 110mA £3 If 


NEW HEADPHONES 


Low Impedance 
American Lightweight 


12 

Australian DLR 


12 

USED 

Tested DLR or CLR 


9 

Dynamic 


17 

Single. New Earpieces 


2 

Post 2/6 Pair. 

2000 Ohm . 

£1 

2 

4000 Ohm 

£1 

5 

Crystal. 

£2 

10 


240V A.C. COMPLETE 
POWER SUPPLIES 

For 522 Transceiver. 

£ 10 / 10 /- 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


VERNIER DIALS 

45 to 1 Ratio. Mulrhcad type. 

£2/7/6 

Post., 3/6. 

5 to 1 Ratio. With Perspex Cursor. 

£ 1 / 2/6 

Post 2/6. 


NEW 

30 MEG l.F STRIPS 

7 Valve. Suit TV, 
or 144 Meg. Gear. 

£1/17/6 

Po«r„ N.S.W. 7/6, Interstate 11/6. 


NEW METERS 

10mA centre xero, 3M»ln. scaled. 
lOO-O-lOOraA. 300-0-300mA. 

£ 1 / 10 /- 

10mA Kaled 1S0-0-1J0V. 

£ 1 / 10 /- 

5lii lab. standard In cedar cates. 

0 to 3 amp., 0-15 amp. 

£3/15/- 

0-10 amp, 6-500in A. 0-15 volt, 0 50 
volt, 0-3,500 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

«•• Paler 
0 to 300V 

£1/17/6 

• to 15 amp 

£1/17/6 

0 to soov, V 

£1/17/6 

5in. 6 to 30 Amp. 

£1/17/6 


No. 19 TRANSCEIVERS 


15 Valves, 2 to 8 mem 
250 megs. 
GOOD ORDER. 


£6/17/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg., 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Bund 650 K-c. to 30 Megs. 240 V. 
A.C, operation Variable selectivity. 
Crvsfal filter. 2 R F. stages. 2 l.F. 
stages. A la'e model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
Included. 

£55 


NEW 6 VOLT CAR-TYPE 

Automatic Voltage and 
Current Regulators 
17/6 

Post N S.W 5/. Interstate 7/6. 
6 VOLT CUT-OUTS. 30 Amp. 
3/6 ea. Post 2/6. 


ARR2 RECEIVERS 

11 miniature valve*. 
Convert* easily to 144 me*. 

■f 5 channel* broadcxrt. 

£5/17/6 

Post N.S.W. 7/6, Intcnr.tr 12/6 


1935 

TRANSCEIVERS 

The modern version of 'he SCR.522. 
21 miniature valves. Built-in power 
supply for 24v. 

10 Channel. 100 to 150 megs. 

£10/17/6 

Photostat copy of circuit, £1/1/-. 


TELEPHONES 
TYPE F 

Magneto Calling Unit*. Excellent for 
Intercom, or Lons Rant* on. Ex¬ 
tensions, etc. 

£4/9/6 


NEW ROTARY 
CONVERTERS 

IM WML !• CjTl,. 

24? to 32? tape*. 

Output can be supplied 
for S6-116 or 246? 
ae required. 

Still radiogram*, TV. tape 
recorder*, fluorescent light*. 

£19/17/6 

A* above. 4S6 watts. £36/17/6. 
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BOOKS 


RADIO AND 
ELECTRONICS 


MODERN INFRARED TECHNOL¬ 
OGY, by Barron Kamp. Soft cover, 
255 pages 5iin x 81 in. Published 
by Howard W. Sams and Co., Inc., 
Indianapolis, Indiana. 

Many advances have been made during 
recent years in the use of infrared energy 
but we have not encountered a great deal 
of information on this subject. To be 
sure, many magazines have contained 
details of particular applications for this 
form of energy but “Modern Infrared 
Technology” is devoted entirely to the 
theory, character and uses of infrared 
radiation. 

Some idea of the scope of this book 
can obtained from the chapters listed 
below. 

Chapter 1. “Infrared Hot But Not 
Heat,” introduces the spectrum, char¬ 
acteristics and other aspects and con¬ 
cludes with the applications of infrared 
radiation. Chapter 2, “Sources of Radiant 
Energy”, discusses the many types of 
lamps employed, along with their 
individual characteristics. 

Chapter 3, “Infrared Detectors”, 
contains such sub-headings as Back¬ 
ground Noise and Signals—Fundamental 
Types of Detectors—Masers and Lasers 
—Atmospheric Attenuation etc., while 
chapter 4, “Infrared Imaging Devices,” 
deals with The Image Converter Tube— 
Infrared Telescopes and other such 
topics. 

Chapter 5, “Optics for Infrared Sys¬ 
tems,” as the name implies, discusses 
Optical Materials—Filters, Low and 
High Density etc. Radiometry is discuss¬ 
ed in Chapter 6 under the heading 
‘Remote Temperature Measurements.” 

Chapter 7 deals with “Spectroscopy 
and spectrophotometry” and their use in 
:hemical and space research, while chap- 
er 8 discusses “Other Infared Devices.” 

This interesting book has been written 
'or those technicians, students and ex- 
>erimenters who desire to broaden their 
cnowledge of electronics into the fasci- 
tating field of infrared energy. 

Our copy was obtained direct from 
he publishers, but stocks should be avail¬ 
able through local distributors. (J.D.) 

★ ★ ★ 

LADIO - TELEVISION - ELECTRON. 
ICS DICTIONARY prepared by the 
staff of The National Radio Insti¬ 
tute in Washington. Published by 
John F. Rider Inc., New York 
U.S.A. Soft cover 9In x 6in, 190 
pages. 

As the name implies, this publication 
ontains a compilation of radio, tele- 
ision and electronic terms and defl¬ 
ations, which should prove invaluable 
s an up-to-date ready reference source 
or those requiring accurate and to-the- 
►oint definitions of familiar and unfamil- 
ir terms. 

Between “Abamphere” and “Zone re- 
ning” are many thousands of subjects, 
’or example, under the heading “Phase,” 
allowed by an explanation of this term, 
re twenty sub-headings, including angle, 
onstant, crossover, delay, deviation, 
ifference, etc., through to velocity, each 
aving its own description. 

In addition to the wide range of terms 
overed, the latter pages have been de- 
oted to five appendices. These contain 
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currently accepted abbreviations, valve 
and transistor symbols and terminology, 
along with charts showing symbols for 
the electrode AC and DC voltages and 
currents. 

A chart shows the commonly used 
modulation symbols, along with a brief 
description of each modulation process. 
The final appendix contains a list of 

currently accepted symbols used in sche¬ 
matic drawing. 

In short, a comprehensive technical 

dictionary at the relatively low cost of 
a paperbound edition. 

Our copy of this book came direct 
from the publishers marked with the 

U.S. price of 3 dollars 50 cents. Copies 
will be normally available in Australia in 
the near future. (J.D.) 

★ ★ ★ 

RADIO DATA REFERENCE BOOK, 
compiled by G. R. Jessop. Pub¬ 
lished by the Radio Society of Great 
Britain. Hard cover, 135 pages 9 x 
Si inches. 

This book provides, in convenient 
form, a large amount of essential refer¬ 
ence data which is particularly suited to 
the needs of the experienced radio 
amateur. The contents are a significantly 
different and wider cross section of the 
available information than that obtained 
in many other books of this type. 

In general the data is presented in the 
form of curves, tables, and charts with 
only sufficient text to permit its effective 
use. In adopting this method of presen¬ 
tation it has been assumed that the 
reader will have sufficient fundamental 
knowledge for the direct application of 
the data. 

For radio amateurs and others whose 
work is concerned with the design of 
transmitters and aerials as well as re¬ 
ceivers it should prove an invaluable aid. 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd. 
of Swanston Street, Melbourne, and the 
Australian price is quoted as 20/9 plus 
1/6 post and packing where applicable. 
(K.W.J.) 

★ ★ ★ 

MEDICAL ELECTRONICS EQUIP- 
BOOK, by Donald A. Smith. Hard 
cover, 256 pages 9 x 51 inches of 
text material with many illustrations 
and photographs. Published by 
Howard W. Sams and Co., Inc., of 
Indianapolis, Indiana. 

This new book provides a fairly com¬ 
prehensive survey of essential in¬ 
formation on the electronic devices used 
in the medical, biological, chemical and 
related fields. The function and appli¬ 
cations of many different instruments 
are described together with, in some 
cases, the detailed principles of operation. 
Sections of each chapter are devoted to 
preventive maintenance and repair, mak¬ 
ing the contents of interest to users as 
well as maintenance personnel. 

Devices covered include such instru¬ 
ments as the spectrophotometer, pH 
meter, cell counter, and titrator—equip¬ 
ment which has increased the effeciency 
and accuracy of laboratory analysis. The 
text also analyses diagnostic instruments, 
such as the electrocardiograph, electro¬ 
encephalograph, and X-ray machine. 

(Continued on page 127) 


RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY 
Also at 760 George St., and 6 Royal 
Arcade. 



PK-633 TRANSISTORISED 
AM TUNER 


The Lafayette PK-633 is a 3 transistor-one 
diode AM tuner assembly, excluding audio 
amplifier, driver and output circuitry. An 
etched printed circuit board containing a vari¬ 
able condenser, oscillator-converter, i-f’s. de¬ 
tector and associated circuit components. 

The tuner utilises 3-2SAI55 PNP transistors 
and I-OA70 diode to generate an AM signal. 
This tuner’s output signal is then coupled to 
an amplifier-volume control-speaker combina- 

,ion Price £8 



Type 088/F 

£ 9 / 0/2 


Complete 
with flexible 


Technical 
pamphlets 
will be mailed 
on request. 


Other types 
also available 


(HANDLERS PTY. LTD. 


Albert and Charlotte Sts., Brisbane. 
and leading wholesalers. 


For FASCINATING, FACTUAL 
stories from Real Lite. 


^PEOPLE 



THE MOST FASCINATING AND 
REWARDING OF ALL HOBBIES. 

Build yourself a powerful astronomical tele¬ 
scope for u fraction of the cost of a com¬ 
parable commercial model. 

With it you will peer into the craters of 
the Moon, see the rings of Saturn and the 
moons of Jupiter. 

We carry a large range of accessories and 
pyrex blanks. 

Send for catalogue and price list. 

AMATEUR ASTRONOMERS SUPPLY CO., 
BOX 48, P.O. MOSMAN. N.S.W. 
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INDUSTRIAL 

ELECTRONIC 
COMPONENTS 



COAXIAL CONNECTORS 
“BNC” “N" “C” “UHF”, ETC. 


RACK AND PANEL CONNECTORS 
PRINTED CIRCUIT BOARD 
RECEPTACLES AND PLUGS 




MS CONNECTORS FOR POWER, SIGNAL 
AND CONTROL CIRCUITS IN 
ELECTRONIC EQUIPMENT 


MICRO MINIATURE CONNEC¬ 
TORS — CONNECTORS FOR 
MODULAR CIRCUITRY 



AUDIO CONNECTORS 




in 


COAXIAL CABLES AND TEFLON COVERED WIRES 


D K COAXIAL RELAYS — SWITCHES 
BORG PRECISION MICROPOT POTENTIOMETERS 
BORG PRECISION MICROPOT TRIMMERS 
BORG MICKODIALS 


Write for literature on this outstanding 
and most extensive range. 


STOCKED AND DISTRIBUTED BY: 

Manufacturers Special Products Pty. Ltd. 

47 YORK STREET, SYDNEY. PHONE 2 0233 

NEWTON MCLAREN LTD. AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

LEIGH STREET, ADELAIDE MELBOURNE, BRISBANE, PERTH, HOBART, LAUNCESTON 

---■- - - TisTSTTA 


Do You Laugh Your 
Greatest Powers Away? 


THOSE STRANGE INNER URGES 


You have heard the phrase, “Laugh, clown, laugh.” Well, that fits 
me perfectly. I’d fret, worry and try to reason my way out of 
difficulties—all to no avail; then I'd have a hunch, a something within 
that would tell me to do a certain thing. I’d laugh it off with a shrug. 
I knew too much, I thought, to heed these impressions. Well, it’s 
different now—I’ve learned to use this inner power and I no longer 
make the mistakes I did because I do the right thing at the right time. 

This FREE BOOK Will Prove What Your Mind Can Dol 


Here is how I got started right. I had heard about hypnosis revealing 
past lives. I began to think there must be some inner intelligence 
with which we were born. In fact. I often heard it said there was; 
but how could I use it, how could I make it work for me daily? 
That was my problem. I wanted to learn to direct this inner voice, 
master it if I could. Finally, I wrote to the Rosicrucians, a world wide 
fraternity of progressive men and women, who offered to send me, 
without obligation, a free book entitled “The Mastery of Life.” 

That book opened a new world to me. I advise you to write to-day 
and ask for your copy. It will prove to you what your mind can 
demonstrate. Don’t go through life laughing your mental powers 
away. Use the coupon or write: Scribe B.F.D. 



The ROSICRUCIANS 


(AMORC), 


BOX 3988, G.P.O., SYDNEY, AUSTRALIA 


USE THIS GIFT COUPON 


SCRIBE B.KD. 

The Rosicrucians (AMORC) 

Box 3988, G.P.O., Sydney, Australia. 

Please send free copy of The Mastery of 
L/fi, which I shall read as directed. 


Name. 

Address . 
City. 


State.. 
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THE LASER 

(Continued from page 9.) 

telephone conversations occurring 
throughout the world at any one time. 

Nicholas D. Boratynski, president of 
NESCO, said the NESCO-Dougias de¬ 
modulator should prove a vital con¬ 
tribution to advancing the laser from 
its laboratory status to practical appli¬ 
cation for communication. 

“The demodulator/* he said, “in a 
sense occupies a place in laser com¬ 
munication comparable to the crystal 
set in the early days of radio receivers.” 

Schuyler Kleinhans, director of 
advanced research for Douglas, said the 
company is very interested in the 
potential of the laser beam for com¬ 
munication over the vast distances of 
outer space. 

“Scientists have already demonstrated 
the range capabilities of a laser beam 
by focusing it on the moon and detect¬ 
ing its reflection,” he pointed out. “In 
addition, a laser beam communication 
system has the military advantage of 
being virtually eavesdrop-proof, unlike 
radio transmissions.” 

Dr M. D. Petroff, senior NESCO 
scientist on the program, said the 
iemodulator is a photo tube with the 
ibility to detect modulations at micro- 
vave frequencies in visible light. In 
lescribing its functioning, he said the 
nodulated, signal-carrying laser light 
vaves are received on an electrode which 
las a photo-emissive surface similar to 
hat in a photo-electric cell. 

Variations in the amplitude, or 
trength, of the incoming laser signal 
>roduce variations in the stream of 
electrons, or electric current, generated 
vhen the laser beam strikes the photo 
urface. The electron stream is then 
ocused and passed through a microwave 
waveguide, or a similar structure, where 
he fluctuations in the stream of 
lectrons result in the generation of a 
nicrowave signal. This signal can be 
mplified as required. 

“The NESCO-Dougias achievement/’ 

)r Petroff said, “will contribute to the 
iver-all progress being made by scien- 
ists in the laser field as well as bring- 
ig the laser a step closer to everyday 
ise in the field of communication.” 

He noted that a group of Stanford 
Jniversity scientists had succeeded in 
emodulating laser signals some time 
go. 

“In their experiments,” he said, “they 
Iso used a photo-emissive cathode, 
lowever, the detection and amplifica- 
on of the microwave signal were 
arried out with a travelling wave tube. 

“The goal of the NESCO-Dougias 
rogram has been to develop a simpler 
evice and one which has inherently 
igher frequency capabilities, inherently 
)w noise and involves less associated 
luipment.” 

Naturally, light beam communication 
not without its problems. Light beams 
re even less likely to “bend” around 
paque objects, or the curvature of the 
irth, than are the currently employed 
idio frequencies. Furthermore, many 
ore objects are opaque to light than to 
tdio. 

Nevertheless, the advantage of almost 
ilimited bandwidth makes it worth- 
hile seeking ways to overcome these 
oblems. One suggestion is that light 
jams may be “piped” through suitable 
bes, similar to waveguides currently 
>ed for microwaves. 

M488 

_ 



Also described are diathermy and 
ultrasonic instruments which permit 
treatment of inner body cells and tissues 
without external effects. 

The book should be a handy reference 
work for doctors, nurses, hospital and 
clinical personnel and others who require 
background information on these im¬ 
portant devices. 

Our copy came direct from the pub¬ 
lishers but copies should be available in 
this country in due course. The price 
quoted in America is 6 dollars and 95 
cents. 

★ ★ ★ 

TRANSISTOR RADIOS—CIRCUITRY 
AND SERVICING, published by 
Mullard-Australla Pty. Ltd. Soft 
covers, 51 x 8iin, 71 pages. With 
photographs, diagrams and many 
circuits. 

An enlarged and revised compilation 
of a series of articles published by 
Mullard Limited in London, this booklet 
is intended as an introduction to tran¬ 
sistors and transistor radios for the 
service engineer. As many servicemen 
still seem to find the transistor some¬ 
thing of a mystery, such a publication 
will no doubt have a considerable 
appeal. 

To initiate those servicemen having 
as yet no knowledge of the transistor 
and its operation, the first three 
chapters present the basic story of semi¬ 
conductor action, transistor manufacture 
and transistor operation. A short 


chapter then deals with printed wiring 
boards, explaining their manufacture 
and the ways in which they should be 
treated. 

The fifth chapter deals with circuitry, 
dealing in turn with biasing, output 
stages, detectors, IF amplifiers, AGC 
circuits, mixers, and a number of 
typical complete designs. 

In the sixth chapter the servicing in¬ 
formation appears. A general technique 
is explained, with variations dictated by 
the nature of the fault concerned — be 
it complete silence, poor sensitivity, 
distortion, instability, etc. 

The final chapter discusses the test 
equipment required for transistor radio 
servicing, and the basic ways of using 
it with transistor circuits in cases where 
the technique differs from that used with 
valve receivers. 

The booklet is available from Mullard 
offices and distributors throughout the 
Commonwealth. It should also be avail¬ 
able from most booksellers. The price 
is quoted as 5/3 plus 8d postage. (J.R.) 

it it it 

1963 WORLD RADIO, TV HAND¬ 
BOOK. Following the review, by Art 
Cushen in our March 1963 issue, of 
this very popular book, we have re¬ 
ceived a copy from the Technical Book 
and Magazine Co. Pty. Ltd., 295 Swan- 
ston Street, Melbourne, C.I., Victoria. 

They advise that stocks are now 

available and that the Australian price 

is 31/, plus 1/6 for postage and packing, 
where applicable. 


For switches like these: 



and many others ... 

consult 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 20233 


Appliance switches, rotary-wafer, push-button, piano-key, etc., types. 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be Inserted in these columns at a cost of 3/6 per line, each 
line containing approximately five words. To ensure publication, copy and cash much 
reach the office by the first of the month preceding date of issue. The envelope 
should be addressed, "Advertising Department, Radio, Television and Hobbies," 
Box 2728, G.P.O., Sydney. Please refer to classified form on page 120. 


R EADERS. Please note that A.C.E. Electronics 
advertisement was incorrectly worded in the 
March issue. For this we apologise. The correct 
version appears below: 


S ELL. New OC71, 73s equiv. TS2. SFT152, 
OC72’s equiv. SFT112, 113. 2N217 ail 10 - 
ea. OC44 equiv. SFT107, 108 12/6 ea. OC171 
equiv. 2N370, 371 20/- ea. OA85 3/6 ea. Power 
type 2N301, 2N257, OC23, ShT240, equiv. 2N25U, 
SFT213. OC28, OC29, 30/- ea. OA210, 211. 
10/- ea. OA31, 15/ ea. Add 2/6 pack, and post. 
A.C.E. Electronics, Box 14S2L, G.P.O., Adeia.de. 


TTAPE TO DISC. Have your own taped items 
* faithfully reproduced on acetates or pro¬ 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne, 34-3716. 


ELECTRONIC ORGAN COMPONENTS AVAIL- 
ABLE.—Keyboards, key contact blocks, wiper 
plates, stop switches, pedal boards, toe pistons, 
relays, console magnets. Also sundry components 
such as gold clad wires, felt, screws, springs, 
oscillator coils, etc., suitable for Douglas Organ 
construction. We have the Clyne organ construc¬ 
tion kit with circuit diagrams and other Mono¬ 
phonic and polyphonic instrument data. Also pipe 
organ components, also ready built electronic 
organs. Catalogues available from Peska Trading 
Co., P.O. Box 38, Ivanhoe, N21, Vic. 


MHCROGROOVE DISCS from your Tapes. 
*'* Also Tape Copying Service, highest quality 
discs at all speeds. Prompt service. Moderate 
charges. Country and Interstate enquiries wel¬ 
comed. Vitatone Recording Studios, Box 18, 
Post Office, Lane Cove, N.S.W. Phone (Syd.) 
42-6154, 


DOCKS. TV Servicing, 10/6; Basic Electricity, 
° 7/6; Radio Fundamentals, 10/6; Calculus, 7/6; 
Nuclear Physics, 5/6; Organic Chemistry, 5/6; 
Physics, 8/6; Astronomy, 5/6; Trigonometry, 3/6; 
Clear Thinking, 3/6; Relativity, 2/6; Yoga. 2/6. 
Post Free. Popular Science Syndicate, 3 Broad¬ 
way, West Pymblc, Sydney. 


^TRANSISTOR Radio Repairs. All makes of 
1 Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap. Gramo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831, 


P*OR SALE: Byer 66 tape recorder. 7 V» and 344, 
* half-track. Excellent condition, has been 
looked after. £195. Also, FI-CORD LA trans¬ 
istorised professional recorder, complete with high 
quality microphone, six sets batteries and recharger 
unit, spare tapes, etc., £85. Vlsra Recording 
Studios, 78 Robert St., Wickham, N.S.W. 
MA4908. 


CELL Hi-Fi mono. Wharfedale Super 12 FS/AL 
Spkr., and Maple enclosure, £30., Amp 
13W. U/L., extal. £15. Collaro 4T200 Turn¬ 
table and P.U., £12. R. Marshall, 3 Marook St., 
Carllngford, N.S.W. Tel. office BU7361, exin. 37. 


MICROPHONES 4 ACCESSORIES 



Type HM7 


£ 5 / 11/6 


Hand or stand 
microphone, 
filter-cell 
robust diecust 
hoitsitiK. 
Attractively 
finished. 


NEWTON NcLAREN ltd. 


17 LEIGH ST., ADELAIDE. 
and leading wholesalers 
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C OMPLETE , Disc Cutting Gear M’groove 
wanted price. Box 1485 L.» G.P.O., Adelaide. 


'THEATRE ORGAN COLLECTOR, want 
* clippings, photos, 78's, etc. J. Arnold* 
Street!, Brighton, Victoria. 


wants books. 

67 New 


S ELL: Communications Receiver, 550kc to 30 
me, ten valves, £60. Military surplus trans¬ 
ceiver, 80 and 40m, 807 final, with dynamotor. 
£15. 80 to 10m VFO, llOv, very stable, £15. 
Gerrard manual record player, hi-fi cartridge with 
diamond, £10. VK1TM, 18 Bayley, Narrabundah, 
Canberra. 


C OMMUNICATION receivers expertly repaired 
or reconditioned. Performance guaranteed. 

Phone JX3752, Sydney evenings. 


rR.O. 5in. Radio and Hobbies spare tube, £20. 

+ 30-9937, Melbourne. 


CELL. Harmour and Heath 16mm sound projector 
less amplifier, £65. New RTV and H. stereo 
tape deck case, chassis and latest collaro deck. 
£40. Lot 26 Mount Ousley Road, Fairy Meadow, 
N.S.W. 


CELL. New OC71, 73’s equiv. TS2, SFT152, 
153 OC72’s, 80 s equiv. SFTI22, 123. 2N217, 
SFT 130, 131 all 10 - ca. OC44. 2N269. equiv. 
2N252, 412, SFT108, 12/6 ea. 2N345, 274 equiv. 
2N640, 247, SFT316, 15 - ea. 0071. equiv. 

2N370, 371, 20 - ca. Power type 2N257, 2N301 
equiv. 2N250, SFT213, and SFT240 equiv. OC28, 
29, 36. 2N458, all 30 - ea. OA85, 3/6 ea. OA210, 
211, 10/- ea. OA31, 15/ ea. Add 2 6 post and 
pack. A.C.E. Electronics, Box 1452L, G.P.O., 
Adelaide. 


CCOOP!! 1963 Edition of THE RADIO AMA- 
° TUERS HANDBOOK. Copies reach us 
from America on 5th April. Indispensable to all 
interested in amateur radio. We will have plenty 
of stocks. Price £2/11/6. Electronics Publica¬ 
tions, 11 Cadow St., Pymble, N.S.W. 


DARGA1NS. New valves at very low prices, 
° used radio and TV parts guaranteed. Write 
“ * '■ilaifc 


for price list. Jf. Russell, 4 Station Street, White 
bridge, N.S.W. 


GALE: National HRO Receiver, Modernised, ex- 
^ celient order. Wanted: A.W.A. voltohmist, 
Grundig or similar GDO. Details, Price. Plow¬ 
man. 86 Tone Rd„ Wangaratta, Vic. 


ELECTRONIC ORGAN. 2 manual transported 
organ data available, also ALL special parts 
including filter chokes and tuning coils, etc. Peska 

Trading CO„ P.O. Box 38, Ivanhoe N21, Vic. 


DOOKS. See our big ad. in this issue of LOW- 
PRICED radio, TV and engineering books. 
Electronics Publications, 


/“OSCILLOSCOPES. Low-priced books available 
See our advert, in this Issue. Electronisc 
Publications. 


RADIO COURSE for 38/; TV course for 36/6. 

See our advert, in this issue. Electronics 
Publications. 


ELECTRONIC GADGETS, NOVELTIES. Low- 
*“■* priced books available. See advert, this 
issue. Electronics Publications. 


MODEL ENGINEERING Bench Drill, Blue 
Print and Castings. Bolton, 72 King St., Syd¬ 
ney. Catalogue 6/6. 


CELL. Comm. Rcc. HE-30, new in carton val. 
^ £84/15/-. See page 105 Feb., *63, plus speaker, 
spare set of valves, new and comm. Rec. 14 valves 
Front-End R.H. Feb., ’58. set not finished. The 
lot for £59/10/-. H. Styn, C/o Trevelyan St., 
Elstemwick. Vic. 


i yU r ANTED. B40 handbook to buy or hire, also 
Tape Recorder, prefer out of order. N. Black, 
1 Gannon Ave., Sans Soud. LW6490. 


CALE: Quad II Amplifier Stereo Preamp Quad 
A.M. Tuner Wharfedale W3. Speaker system. 

Ring Chan Sophonpanich, 51-2455, 51-1146 after 
10 p.m. 


/COMMUNICATIONS 

RYQ5U Kcm 


RECEIVER, Philips 
— BX925A 210 Kcs to 32 Mcs Crystal Filter and 
Calibrator, perfect condition, £70. Heathkit lm-10 
VTVM Kit, new, £25. Phone 52-6180. 


Printed and published by Stmgravure Pty. Ltd. at 
the registered office; 21-29 Murky Avenue. 
KoKbtty. N4LW. 
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Stockists of Television 
parts, Picture Tubes and 
Turrets 


S We can supply alt Radio and 
Electrical Components and are 
agents for the famous Hotpoint 
Radio Sets, Distributors of Test 
Equipment. Valve and Circuit Tester, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 


The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 
GROUND FLOOR, WEMBLEY HOUSE, 
86? GEORGE STREET, SYDNEY. 

Phone MAI876. Open Saturday Mornings. 
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Invented by and manufactured to the rigid requirements 

of the Royal Radar Establishment, U.K. 

ramdeck 

Tape Recorder 

as easy as putting on a record 




Slip the Gramdeck on to your turn¬ 
table and you have the finest tape 
recorder you've ever heard. Lift it 
off and your gramophone is ready to 
play records again. 


Imported from England 
and sold direct by 
the Agents at half 
the normal cost! 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 


Better Reproduction. 
Reliable Performance. 
Fits any record player. 
Fits any spindle. 

Records direct from 
radio. 


Takes any spool up to 
Slin. 

Twin Track Recording 
Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 


Superb Quality Recording. With Gramdeck you use the 
motor, valves, loudspeaker, etc., that you have already 
bought. Gramdeck quality is possible only because the 
designers have been able to concentrate oil quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only .. .. 


£24/10/- 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe, H.S.W. 
Telephone MW1014. 


BRISBANE 
AGENCIES. 

16 Stanley Street, 
South Brisbane, Old. 
4-5466. 

Please forward, post free, complete GRAMDECK Tape 
Recorder. 1 enclose cheque, postal notes, money order, to 
the value of £27/6/. 


Name: .... 

Address: . 

. (A.R.R.) 


This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3 Tin) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 

GRAMDECK IS SO EASY TO USE ... no circuit alter¬ 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 




















YOU 

CAN EARN' 

BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
~ real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 

... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At work b . enches an d lecture halls of 

A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental . principles. The Course 
gives you both basic and advanced instruction 



No previous experience or high educational 
standard required . . . only enthusiasm and 
normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make you* spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 


PASE 4 --radio. TELEVISION t HOBBIFS 


Colour Photography hv 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.vV. 

Dear Sir, 

Please send me , without obligation , your fr 
booklet “Careers in Radio and Television .” 

NAME ... .... 


ADDRESS 


























